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milarly, the last molds 
ired have been stand- 

e idle during the pour- 
g of the others; and 
equipment for mold- 

ng and casting is all 
idle while the flasks are 
eing emptied, the sand 
etempered and mixed 
nd the floor cleared for 
molding again. With 
many classes of work it 
would be difficult, if not 
wholly impracticable, 
to put into use a sys- 
tem of continuous mold- 
ing in which the various 
processes were being per- 
formed continuously and 
simultaneously. 5t £8 
lain, however, that 
ere the character of 
work permits, équip- 
ment, floor space and la- 
or can be employed to 
advantage by in- 
troducing sOme _ plan 
whereby each flask can 
pass without interruption 
or delay through the 
whole series of operations 


better 


involved in preparing, 
pouring and emptying 
the molds. 

The manufacture of 


cast-iron pipe offers spe- 
cial opportunities for the 
introduction of a con- 
tinuous system of mold- 
ing and _ casting. The 
large number and _ ton- 
nage of exact duplicates 
to be cast make continu- 
ous work particularly de- 
sirable, and the simple 
shape of the pattern 
and core makes it comparatively easy to arrange 
a continuous system for Pipe casting. Circular- 
floor or turntable systems have been tried with 
Some success, but in general are open to the ob- 
jection that a delay or accident at any one flask 
may hold up the entire plant. The Herbert sys- 
tem, recently installed at the new plant of James 
B. Clow & Sons, at Coschocton, Ohio, does away 


FIG. 1. 


CONTINUOUS PIPE-CASTING PIT AT 
TRACK SIDE. 


(Note the producer-gas burners under each flask and thetransfer car at the left end of the pit.) 





ram, thus forming the mold. With the ordinary 
method of molding, the flask must be rammed 
with the bell or socket end of the pipe up. Then, 
in order to avoid pouring the flask in this in- 
ferior position, it must be picked up and turned 
end for end. Pipe is often cast bell end up in 
this country, for this very reason; but the other 
way is better because it permits a shrinkage 
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than cal 


done by th 


more evenly 
possibly be 
ordinary method 
The 
molding 


whole 


nr 
proce 


and casting 


the Herbert system 
performed with th 
flasks standing er: 
in a pit rhe pit 
made large en ign 
contain four row 

25 oF 0 flask i 
and is deep enough 
that the upper ends 
the flasks protrude 

2 or 3 ft. above the mai: 
floor above, from whi 
most of the work 
done. The flasks ire 
held upright in parallel 


rows by rails running 
lengthwise of the pit, 


which rails are supported 


on a suitable frame 
work erected between 
the rows of flasks The 
rails are on the level of 
the main floor, and the 
flasks are hung upor 
them each on a separat: 
truck (see Fig. 1). Th: 
entire train of flasks on 
any one line of ra 
can be moved along th: 
track at once by mean 
of hydraulic rams mount 
ed at the end of the 
line. 

The molding machine 


Is set up 


vertically in a 
sub-pit at one end of the 


main pit (see Fig. 3) so 
that its upper end is 
at a convenient height 


to receive the lower ends 
of the flask as they 
are pushed toward it along the rails above. Ths 
molding machine is installed in duplicate, 
is with two cylinders side by side, so that tw: 
flasks can be rammed at the same time To 
correspond, there are two tracks above, along 
which two rows of flasks are moved toward the 
machine. There are two other tracks, parallel 
to the first pair, to which the flasks diseharged 


that 
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these sizes are made in 
the same flasks, using, 
of course, different pat- 
terns and _ cores. The 
same pit is to be used 
also for 3-in. pipe, but 
a different set of flasks— 
of smaller diameter— 
will be used for this 
size. A duplicate instal- 
lation is now nearing 
completion, which will 
turn out 8, 10 and 12-in. 
pipe. 


etting Cores 


c 


Crane for 
S$ 


The two _ installations 
occupy what is really a 
single pit about 90 x 50 
ft. in plan and 12% ft. 
deep. They are separa- 
ted, however, by a: plat- 
form at the main floor 
level (12% ft. above the 
bottom of the pit). This 
platform is about 16 ft. 
wide and extends the 
whole length of the pits. 
The tracks for the cars 
on which the core bars 
are returned to the 
core room are laid on 


“Span of Crane 


10'1ox" 


FIG. 2. PLAN VIEW OF THE COSHOCTON PIPE FOUNDRY, SHOW- 


ING SEQUENCE OF OPERATIONS. 


from the molding machine are transferred. The 
flasks move in opposite directions on the two 
pairs of tracks. 

After passing over the machine, where the 
mold is formed, each pair of flasks moves onto 
a transfer car just beyond the end of the track 
or runway. This car carries the flasks across in 
line with the adjacent pair of tracks, on which 
they are started back toward the opposite end of 
the runway. At the commencement of this re- 
turn trip the molds are blacked, after which they 
pass over burners fed by producer gas whereby 
the blacking and molds are thoroughly dried. 
Upon reaching the further end of the runway, 
each pair of flasks passes again onto a transfer 
car, which takes them across to the first pair 
of tracks. Here the cores are inserted and the 
flasks pushed further along ready to be poured. 
After pouring, the core bars are drawn, the 
flasks opened and the newly cast pipe lifted out. 
In removing the pipe the sand is shaken out of 
the flask and falls through a grating to the mix- 
ing and tempering plant in the pit below, whence 
it is returned by a bucket elevator to the mold- 
ing machine ready to be used over again. 

The inventor of the machine and the contin- 
uous system is Mr. Fred. Herbert, of Birtley, 
England.* The machine has been in use sepa- 
rately in England for about four years, and the 
continuous process has been in use for about 
two years at the plant of Cochrane & Co., Ltd., 
Middlesbrough, England. It was at this plant 
that the Herbert system was examined by Mr. 
C. M. Aland (now General Superintendent of the 
Coshocton plant), who had been sent to England 
and Germany by the Clow firm to investigate 
methods of continuous pipe casting. The Clow 
plant at Coshocton has been in use for some 
months manufacturing 4 and 6-in. pipe. Both of 

*Present address, 853 South Seventh St., Coshocton, 
Ohio. 


this central floor, or platform, which supports 
also the skids along which the pipes cast are 
rolled to the cleaning shed. The accompanying 
plan (Fig. 2) gives an idea of the general ar- 
rangement. In each pit, the pair of tracks next 
the central floor is used for coring, pouring, 
shaking out and molding while the outer pair 
of tracks is used for drying the molds. Be- 
tween the two pairs of tracks is a 3-ft. walk or 
gangway. This is shown in use by the man 
pouring the molds in Fig. 9. The length of each 
track from end to end of the pit is 72 ft. and 
the drying tracks (two in each pit) are kept 
full of flasks. In the 3 to 6-in. pit, there are 36 
flasks on each drying track. The other two 
tracks have each only 24 flasks, so that the 
total number of (single) flasks in this pit is 120. 
The capacity of the pit is 30 pipes per hour, or 
600 pipes per day of two ten-hour shifts. 


The Molding Machine and Flask. 

The molding machine is perhaps the most es- 
sential feature of the Herbert system, since it 
permits the flasks to be readily rammed in the 
position in which they are to be poured, and 
moreover permits the mold to be completed in 
about 2% minutes. The form of flask used is 
shown in Fig. 7. It is made of cast iron divided 
in half longitudinally. The two halves are held 
together by dowels and cotter keys. The length 
of the flask is about 13 ft. The flasks for 6-in. 
pipe have an inside diameter of 9% ins., and a 
wall thickness of about %-in. These same 
flasks are used also for 4-in. pipe. Each flask is 
suspended vertically from the rails of the run- 
way between the two axles of its trucks, which 
are attached at a point about 2% ft. from the 
flask’s upper end. On the ends of the axles are 
flanged wheels, which roll on the rails of the 
runway. The track gage is 20% ins. Each 
half of the flask is hung separately on two 


(The pit for the larger sizes of pipe is placed nearer the cupola at the right.) ; Concrete 


Small rollers arranged to roll 
the axles of the main wheels. These roller 
brought into Play when the two halves 
flask are separated for Shaking out. A} 
below the point at which the trucks 
tached, the flask has a pair of buffers ex: 
parallel to the rails of the runway 
These buffers serve to keep the flask 
the proper distance apart (2 ft. c. to ¢ 
flasks for 6-in. pipe), and transmit from { 
flask the push of the hydraulic ram w} 
them along the runway. A second 
buffers near the lower end of the flask 
can be plainly seen in Fig. 4, serves 
tain the spacing at the lower ends 
Immediately above the molding 
section of the runway track long en 
commodate one flask is arranged to 
a few inches and raised to position 
means of hydraulic plungers. The em 
is rolled onto this drop-section of th: 
lowered into position at the upper e: 
molding machine, where it is secured 
pushed into slots in the four dowel-; 
jecting from the top of the machin 
shows a flask attached to the machi: 
way. A light metal tube (16-gage), k; 
measuring tube, is then lowered int» 
by a man on the platform above. A 
tube lowered part way into a flask is 
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FIG. 3. SECTIONAL ELEVATION AT END OF 
PIT, SHOWING LOCATION OF PIPE-MOLDING 
MACHINE. 


Fig. 6. The two tubes for the two cylinders of 
the machine are hung side by side on ropes pass 
ing over pulleys and are counterbalanced so tha 
they can be easily raised or lowered to the prope! 
position. In Fig. 6 the spider for centering th: 
tube in the flask can be seen hung askew 0! 
the top of the nearer tube. The lower end 
the tube carries a hollow chilled-iron cone abou 
18 ins. long, which fits over the conical end « 
the pattern shown projecting from the neare! 
machine in Fig. 5. 

When the measuring tube has been put i! 
place, sand is shoyeled into the flask around 
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ectional Plan. 
The Herbert Pipe- Ward. Just before the 
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Molding Machine: 








the outside of the tube 
The sand is then leveled 
off with a special strik: 
at the upper end to fix 
definitely the quantity 
of sand in the flask 
The pattern itself con- 
sists simply of a cast- 
iron eylinder, having the 
proper diameter for the 
pipe to be cast. For 6-in. 
pipe the pattern diam- 
eter is 7% ins. The out- 
side diameter of the 
measuring tube is some- 
what smaller than that 
of the pattern (6% ins. 
in diameter for 6-in. 
pipe), so that, when the 
pattern is forced up 
through the mold by 
the hydraulic ram of 
the molding machine 
pushing the chilled-iron 
cone ahead of it, the 
sand is compressed to 
the desired consistency 
Two or more measuring 
tubes of different size 
are kept on hand for 
each diameter of pipe. 
If it is found that the 
mold is being rammed 
too hard, due to possible 
variations in the qual- 
ity of the sand, a tube 
of slightly larger diam- 
eter can be used. With 
the larger tube there 
will be less room for 
sand between it and the 
flask, and thus with 
less sand in the flask 
the mold will not le 
rammed quite as hard 

It was found, that 
when the maximum or 
base diameter of the 
one Was made the same 
as that of the pattern, 
the sand was not sufli- 
‘iently compressed. For 
when the main pattern 
Was drawn downward 
out of the mold, the 
sand would expand ap- 
parently by its own 
elasticity so that the 
bore of the mold would 
be left slightly smaller 
than the pattern. This 
difficulty was satisfac- 
torily adjusted by mak- 
ing the base of the 
cone, in the case of 6- 
in. pipe, 1/16-in. larger 
in diamé¢ter than the 
pattern. Then as the 
cone passes up through 
the mold, the sand ex- 
pands behind it enough 
to snugly hug the pat- 
tern, and when the pat- 
tern is drawn, the mold 
remains of the correct 
diameter. 

A sectional view of 
the molding machine is 
shown in Fig. 4. One 
cylinder is shown with 
the pattern at the top of 
its stroke, and in the 
other cylinder the pat- 
tern is just starting up- 


main pattern which car- 


tional View With Flasks vies the cone completes 


in Position for Molding. 


Right-hand 


completed.) 





its stroke, the pattern 
for the socket of the pipe 
is pushed upwards by 
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SHOWING MEASURING TUBES 
INTO A REVOLVING S¢ 


MOLDING PLATFORM; 
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MACHINE 
COSHOCTON, SHOWING METHOD OF ATTACHING FLASKS 


UPPER END OF HERBERT MOLDING 


annular socket 
height at which the socket pattern stands before 


through the 


it is pushed upward can be adjusted by means of 
interposed 
is found that 
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the 
raised 


operation rams end of the 


as to 


mold. 
“draw” 


The 
the 
and the 
it de- 


drawing of 


ipper 
ram 18 
Spigot 
main 


now igain 


which is 


sO 
then 
by 


pattern, removed, 
simply letting 
The 
mold 


pattern is drawn 
scend to 


the 


its initial position. 


main pattern sleeks the 


“Casting 


Sand: ., 


Core 


“*-Core Bar 


‘Socket Core 


Enlarged 
Detail of 
Base. 





Horizontal 
Section 


vectiona 


‘Elévation 
Fig. 7. Sectional View of 


Casting in 


Flask and Mold With 
Place. 


The socket 
the main 
stripping 
lower 


pattern is 
pattern is 


held in 
drawn out and 
plate to prevent the breaking 
of the mold. Finally, the 
pattern is lowered and the mold is complete 
except for the cores. The flask is next detached 
from the top of machine and raised with 
the drop-section the runway track to the 
original can then be pushed along 
onto the transfer car and started back on the 
track. 

molding *the 


position while 
acts aS a 
of the 


corners socket 


the 
of 
position. It 


return 
For large pipe (8 to 12-in.) a 
slightly different machine will be used. It is the 
same in its general principles, in that the mold 
is formed by a pattern pushed up through the 
but the larger ratio of di- 
necessitated a change in the 
the pattern its hydraulic 
ram is made open at 
Instead of sliding in a cylinder, it 
over a Sstationary hollow pillar. 
Water is admitted into the pillar at the bottom 
to force up the ram. 
to insure a 
tern 


from below, 


ameter to 


sand 
length 
arrangement of 
The 
bottom. 


and 
ram. hollow 
the 


is telescoped 


and is 


This construction is intended 
perfect alinement of the pat- 
through the mold. It 
advantage of not requiring 

The pattern is made hollow 
but is of diameter and is 
the to it by 
suitable fastenings at lower end, which 
fits against a the ram. The 
different patterns attached to the 
ram A small left the 
wall of the inner wall of the 
pattern and steam is admitted to space to 
heat the pattern. It is found that better molds 
ire obtained with a hot pattern, the sand being 
left more evenly packed and smoother than when 
the pattern is cold 


more 
its 
further 
deep a sub-pit. 
like the ram 


tele scoped 


during 
the 


passage 


has so 


larger 


over ram and secured 
its open 
collar 


flange or on 


sized can be 


same space is between 


outer ram and the 


this 


used 


Blacking and Drying. 

It will be noticed in Fig. 6 that vapor is rising 
from the flasks the 
just left the molding 
the drying of the 
in the flask. The 


on transfer which have 
This is 
heat remaining 
sand and flasks help also 


car 
machine. 

sand 
hot 


due to 


by the 
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dry the blacking, which is put on by a man 
molding machine platform just the 
begins its trip along the return track. 
blacking is applied with the help of a 
which is lowered through the mold. The 
plunger is inserted in the upper end of the mold 
and the proper quantity of blacking poured in 
The plunger is 

then lowered by means of 

a length of window 
and the 
with it 

coating 


on the 
flask 
The 

plunger 


as 


above it. 


cord 
blacking goes 
down the mold, 
the walls as it 
The plunger, 
dasher, is simply a cyl- 
indrical wooden block 
fitting loosely in the bar- 
rel of the mold. To the 
top of the block is se- 
cured a rubber disk of- 
slightly larger diameter, 
which acts as a packing 
ring to hold the blacking 
above the dasher. 

After the molds have 
been blacked, the flasks 
on along the run- 
to the drying burn- 
These turbines are fed 
producer gas. The 
producers furnish 
for the core 
ovens where 
heated 
coated 


passes. or 


pass 
way 
ers 

with 
Same 
gas 

ovens, 
the 
fore being 
tar and for gas engines 
which can be used to 
supply power for the en- 
tire plant. The burners 
are spaced 2 ft. apart to 
correspond with the spac- 
ing of the flasks. The 
flame is adjusted to a 
height of about 18 ins., so 
that it rises a foot 
more into the lower end 
of the mold. The con- 
dition of the molds is in- 
spected by the light of the flame. The volume 
ff gas is graduated so that the burners furthest 
from the blacking platform give more heat than 
the first burners. Thus the heat is gradually in- 
creased as the molds become drier. During the 
drying process the upper end of the flask is kept 
covered by a perforated metal plate to restrict 
the flow of air up through the mold. (See 
Fig. 10.) 

The time required for drying a mold is the 
controlling feature of the rate at which the whole 
process can be operated. A 6-in. mold can be 
dried in about one hour and 40 minutes. Since 


also 
the 
pipe be- 


with 


are 


or 
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there are 25 burners under eac} 
parallel return tracks, the flasks 
one step (equal to the distance } 
at intervals of about four minutes 
row of flasks is moved at once. 

tioned, by means of hydraulic r: 
of the runway. Thus 


can 


on the two dr 


FIG. 8. CORE READY TO BE LOWERED INTO MOLD BY ELE\ 


there are two rows 
rate of one flask every four minut 
words, the flasks are delivered in 
minute intervals, that is at the rate 
in two minutes, or 30 flasks 
output of the pit cannot be incr 
this point without installing lo 
tracks with more burners. 

After leaving the last burner, the 
pushed onto the second transfer table 
turns them to the first track. 


of flasks ad\ 


per ho 


Inserting the Core. 


Before the main core can be insert: 


FIG. 9. POURING MOLTEN IRON INTO THE COMPLE&TED MOLDS. 
(The ladle is hung on the hoist of a traveling crane.) 
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fted out by the rane vr ‘ig 1 
Holding-down ra ir | I 

Figs. 0 and 10 to prevent le flask 

from the pit if the core bar 

stick. 






























The Operation of removing th i i 
same time loosens the sand in the flask 
sand falls through i grating and shaking I 
into the trough of the tempering and 
| machine from which it is conveyed ya ick 
elevator to the rot iry screen on the molding 
| chine platform, shown in Fig. 6 A cla 
| mixer is mounted in the pit “ 
| the buc ket conveyor so that i SS nN in 
added to the sand at thi poin 
The arrangement of the ind hand | 
| FIG. 10. REMOVING PIPES FROM THE FLASKS AFTER CASTING. shown in Fig. 11 
The shrinkage head on the spigot end of the pipe is well shown here. The raised portions spaced at 90 The flasks ar osed \ ore = 
| around the head are formed by the metal remaining in the gates.) et calla eal ial se naieiiials: te ae nae 
| ; ° I i ed y } } 
plate and socket core must be put in place danger of spoiling the mold. The upper end of short remaining distance to the molding machit 
t the lower end of the mold, which up to this the core is centered in the mold by a collar Ball bearings were used on the wheel 
: has been left open. The bottom plate is formed on the core, which fits into a groove made G-in. flasks at Coshocton, it Rave not p 
| re wwn in place in the mold in Fig. 7. The socket for this purpose by the spigot pattern altogether satisfactors in the new pial 
| ; made with sand built up around the pro- the larger sizes of pipe Hyatt roller os 
t n in the middle of the bottom plate. These Pouring and Shaking Out. have been used Some troubl caperien 
: s are made by a man working at a bench set As soon as the core has been inserted the mold in opening and closing the flasks at the pit 1 
4 n the pit at this end of the runway and is ready to be poured. The number of molds to put in operation on account of f mur 
a iried in an oven close at hand. As shown in be poured at one time depends upon the relation the transverse rollers. The rolle BEN 
4 Fig. 7, the projection at the center of the bot- between the capacity of the ladle and the weight times locked rigid by cast yn spilled f 
3 m plate has a conical socket which catches of iron required for each pipe. The ladle used ladle in pouring This trouble ha 
‘3 the lower end of the main core and holds it in at Coshocton holds about 3,000 Ibs. of iron, pensed with in the newer plant | 
rg position in the center of the mold. The lower’ which permits the pouring of eight or ten 6-in. transverse rollers under protecting  shiel 
a end of the core is coned to fit this socket. pipe at one time. The ladle is brought from the casings 
The main cores are lifted from the cars on cupola by a 5-ton traveling crane and lowered Cleaning and Testing. 
which they come out of the ovens by a 3-ton into position beside the runway. The ladle is The pipes lifted from the molds are put down 
ind lowered vertically into the molds, as_ tipped by hand by one man by means of a geared py the crane across a pair of skids about 8S 


shown in Fig. 8 The fact that the flasks are 
i vertical by their buffers makes it easy to 
ver the cores quickly into position without 


pes ess igen > 





FIG. 12. LATHE FOR REMOVING SHRINKAGE HEAD AND FOR TURN- 
ING BEAD ON SPIGOT END OF PIPE. 





IG. 11. SECTIONAL ELEVATION ALONG CENTER LINE OF ONE PIT, (Two tools are shown, mounted on opposite sides of the pipe in the lathe 
SHOWING SAND-TEMPERING AND MIXING PLANT AND ELEVATOR. Another pipe is shown on the skids leading to, the lathe at the right Atte 





(View from the side opposite to that of Figs. 3 and 6.) left.) 
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apart, along which they are rolled out of the 
pipe foundry to the cleaning shed While pass- 
ing along the skids, the pipes are cleaned by tap- 
ping and scraping, after which they are passed 
along to the cutting-off lathe shown in Fig. 12 
The lathe is so arranged that the pipe drops 
into position on the lathe bed as it rolls in along 
the skids. About two minutes is required to cut 
each pipe The lathe at the same time turns 
bead on the spigot end of the pipe. 
m the lathe-house the pipes pass on along 
skids to the tar tanks They are first rolled 
into an oven and heated by producer gas to a 
temperature of 300 or 400 F. The heated 
pipes are dropped into a tank filled with molten 
ir which has been recovered as a by-product 
rom the gas producers In lifting the pipes 
rom the tar tank, one end is held higher than 
the other so that the surplus tar runs out of the 
pipe, leaving it neatly coated inside and out 
The tarred pipes are rolled along the skidway 


to the testing-house, v ‘re they are subjected 


plant, and for a 2-HP. motor on the clay-wash 
mixer. 


Core Making. 

The core ovens and core-forming machines are 
conveniently located beyond the end of the cast- 
ing pit just at the left of the view shown in 
Fig. 8. At the end of the building farthest from 
the pit are placed the mills for grinding the core 
mud. One mill, of the ordinary Chilian type, 
driven by a 20-HP. motor is provided for each 
pit. From the mills the mud is taken to the 
first core strike, which is shown in Fig. 13. 
The core bar is first wound with hay and then 
coated with mud while being rapidly revolved 
in the machine. A straight edge or strike is 
used to give the mud coating a true cylindrical 
shape An extra ring of hay wound on the bar 
near one end forms the foundation for the col- 
lar on the core which later serves to center it 
in the mold. A dozen cores at a time are trans- 
ferred on a suitable car into the first-coat oven. 


FIG. 13. FIRST-COAT CORE STRIKE OR LATHE WITH COATED CORE IN PLACE. 


(The core bar for the next core is suspended at the 
is piled on the floor near the machine, while the mud is 


level of the men’s heads. The hay for winding the bars 
on a table at the rear. The collar for centering the 


upper end of the core is shown on the core in the mach ine.) 


to a hydraulic pressure of 300 Ibs. per sq. in. 


- After passing this test, the pipes are rolled onto 


a scale and weighed. The weight of each pipe is 
marked upon it with white paint and it is then 
rolled out into the shipping yard 


Labor and Power Required. 


The number of men needed to operate the pipe- 
casting plant is 82, 16 in each pit. Four of 
these work at the molding machine, two at the 
platform and two in the pit below. Two men 
are required for the blacking—one on the plat 
form and one in the pit. One man makes the 
socket cores. One man operates the 3-ton crane 
for placing the cores and another the 5-ton crane 
used for pouring, drawing the core bars and 
shaking out. Two men are employed at open- 
ing and reclosing the flasks, two operate the 
push-car that takes the core bars back to the 
core strikes and one man rolls the completed 
castings along the rails leading to the cleaning 
shed, the others assisting generally. 

The several hydraulic rams used at the mold- 
ing machine and for moving the flasks along the 
runway and for operating the transfer cars are 
supplied with water from a single hydraulic ac- 
cumulator, where it is stored at a pressure of 
300 lbs. per sq. in. The accumulator piston is 
”’4 ins. in diameter and has a “stroke of 12 ft. 
Water is supplied to the accumulator by a three- 
throw double-acting pump driven by a 100-HP. 
electric motor. The other power required in the 

pit is that for a 5-HP. motor, which 
the bucket elevator and the sand-mixing 


From this oven they pass to the second core 
machine, where another coat of mud and a fin- 
ishing coat of blacking is applied. Then, after 
being baked in the second-coat oven, the cores 
are ready for use and the core cars are rolled out 
on the tracks close to the end of the casting 
pit, where they can be conveniently picked up 
by the 3$-ton crane. 

We take this oportunity to express appreciation 
of the courtesies and information furnished by 
Mr. Aland and Mr. Herbert to the member of 
our editorial staff who visited the Clow plant 
at Coshocton and also by Mr. Fred Herbert, Jr., 
who is Superintendent of the pipe department 
in charge of the continuous casting pits. 
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The Strength of Sheet Piling.” 


The magnitude of the stresses in sheet piling, due to 
bending, depends upon the kind of material retained by 
it Sheet piling is generally held in place by a wale at 
the top, one at or near the bottom of the excavated 
trench or area, and sometimes at intermediate points. In 
deriving the following formulas all weights are ex- 
pressed in pounds per cubic foot, all distances in feet, 
and all bending moments in pound-feet. A vertical strip 
of piling 1 ft. wide is considered for the sake of con- 
venience. Experimental investigations are being made by 


*An appendix to the report of the Committee on Wooden 
Bridges and Trestles, presented at the annual meeting 
of the American Railway Engineering Association, at Chi- 
cago, March. 1911. The subject of sheet piling was 
assigned to a sub-committee composed of C. C. Went- 
worth (N. & W. Ry), L. T. Hotchkiss (C., B. & Q. Ry.), 
I. L. Simmons (C., R. I. & P. Ry.) and Hans Ibsen 
(Mich. Cen. Ry.). 


Prof. A. P. Mills at the Colle 
nell University 

1. PRESSURE DUE TO WATER 
be assumed at the water surface and 
the bottom of the excavation, 
the surface of the water, both w 
braced. By the methods of mechanics 
ing moment is found at a distance 0.57 
face, if the piling be treated 


ge of Civil E 


or at 


as a 

point is farther from the middle of 
length than in any other case where 
tional wales are employed. The 
ever, be regarded as offset by the part 
the lower end which penetrates the 

greatest bending moment may 


one 
eccentr 


convenile 
the middle of the unsupported depth 

The value of the greatest bending mony 
the weight of a cubic foot of water being 
lbs. If an additional wale be located 
the bottom one, the greatest 
them is 3.91 (2 C?D — C*). In case both 
termediate wales be omitted the bending 
bottom is 10.42 D*. If the fluid materi; 
sheet piling is heavier than water 
bending moments are proportionally incre; 

2. PRESSURE DUE TO DRY SAND 
Coulomb's theory the horizontal pressure | 
for material which assumes a slope of 1.5 
tan? (45° — % R), in which W is the we 
foot of the material, H the depth at wh 
eccurs, and R the angle of repose exprs 
This indicates that the pressure vari« 
depth as in hydrostatic pressure, but 
weight of the material is W tan? (45 
W. In the material under cons‘deration 
that the trench may be excavated a foot 
the bottom of sheeting without causing 
hence it may be assumed that the pre 
at the bottom as well as at the top 

It has been observed also that the cents 
against sheet piling is not at one-third of 
the bottom, but more nearly two-third 
(see “‘Earth Pressure and Bracing,”’ 
Trans. Am. Soc. C. E., Vol. 60, and 
extended discussion). It seems, ther 


ata 


bending 


angle of repose for any given materia 
but varies in some manner, although 1 
depth. In conformity with these fact 
equal to 90° (H/D)°**. The exponent © 
result of observations. 

For material having an angle of re 
which corresponds to a slope of 1.5 
formula gives a horizontal pressure equa 
and the overturning moment about the ba 
which is claimed by Sir Benjamin Baker 
the true value From the results of Trau 
ments on overturning moment due to d 
computed to be 0.019 W D*. By plottin 
pressures derived from the values W H 
(H/D)°®:*] for different depths, the tot 
dry sand is found to be 0.029 W D?, and 
pressure is approximately two-thirds of the 
excavation from the base, making the ov« 
ment 0.019 WD‘, as before. 

For sheet piling resisting the pressure 
when held in position by wales at the top 
of the excavation, the greatest bending mom« 
at a distance 0.453 D from the top and equa 
W D*. When an intermediate wale is placed at 


C above that at the bottom, the bending moment 
0.9045 WC? D. 

3. PRESSURE DUE TO WET SLIPPING MAT 
—There remains to be vonsidered the wet slipp 
terial which exerts a much greater pressure 
sand but a smaller pressure than water. Such 
produces a considerable pressure at the bottom 
excavation. To meet this condition it may be 
that the depth at which the horizontal pressure 
zero is 2 D instead of D. When this change 
in the previous value for horizontal pressure the 
agree closely with those of observation The tot 
sure above the bottom of the excavation is 0.0 
and the center of pressure is at %D. The overt 
moment about the base is then 0.04 W D*. 

The greatest bending moment on sheet pilin 
ported at the top and bottom only and retaining wet 
ping material is 0.013 W D* and occurs at half 
When an intermediate support is placed at a dista 
above the bottom the bending movement is 0.013 W 

rr Oe 

A 2,000-HP. HORIZONTAL DIESEL ENGINE 
been erected in the municipal electricity works of 
on-the-Saale, in Prussia, which, it is stated, is the 
est of its type. The works in question have a 
five steam engines, each of 1,500 HP. The addit 
a Diesel engine was decided upon because a Die 
gine can be quickly started, and will be useful a 
serve and in emergencies. The exhaust from thé 
engine is to be utilized for the boilers. It is a 
cycle, double-acting, two-cylinder tandem engine, 
running at 150 r. p. m., develops from 1,600 HP 
HP. The engine dy'ves a continuous current gen 
The fuel is coal tar oil._—‘‘The Engineer’ (Londo 
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ded Flexible Centering for Masonry 
5 A cs ae Used on the Chickahominy 


River Bridge, Virginia. 
\YLETT,' Asso M. Am 
ges of Rigid Falsework. 
the most difficult 
and remove, and 
to traffic, 
the ordi- 
the 
concrete, 


Soc. C. E 


jjsadvanta 
s of falsework, 
erect, maintain 
greatest obstruction 
undoubtedly 
in 


vy water, 1S 


vr falsework, usual con- 


hb bridges of masonry or 


constantly 
in 


bridge arches is 
by fire and water, 


omplete destruction of the incom- 


resulting 


osed structure. 

ovements in falsework from tim- 
or settlement prior to at the 
ng the centering have proved pro- 
yf permanent injury even com- 
For example, the author 
ting a concrete arch over a small 
wide, by the ordinary rigid timber 
rise in the 
resulted in 


or 


or 


“ 
ion, wa 


sudden 
iecumulation of drift, 
both falsework and partially 
Many similar cases are upon record, 
known the falsework was de- 
fire, the origin of which was probably 
ivings, chips, left by carpenters 
the timber falsework. 
of of record, 
by a sudden freshet 
lisaster to the structure being built, but 


ethod, when a 


com- 


cases 


etc., 


ns 


of 
not 


washout 
resulted 


number cases 


has 


er structures spanning the same stream 


have been swept away by the floating 

rk timbers. 

ise is known where injunction proceed- 
nes were instituted against the construction of 


sework for a proposed concrete arch bridge 
a highway bridge located over 


tl wners of 
ime stream, several miles below As a 
syit. the conerete structure was abandoned 
i one of steel substituted therefor. Loss of 
if nd property have frequently resulted from 
proximity of falsework (supporting overhead 
structures, to railway tracks under traffic. In 
! ase a bridge was being constructed over a 


ntaining the tracks of an important trunk 
The falsework was struck by the contents 


improperly loaded flat car, thus causing de- 


railment which resulted in loss of life, destruc- 
f falsework, and blocking of traffic. Nu- 
rous like cases are recorded of similar acci- 
ts from rigid falsework, The presence of 
ilsework in streams subject to floods, ice, drift, 
always invites disaster. 
nost every case of the loss or damage 
bridges during construction, or subse- 
ent development of cracks, the failures, weak- 
ness or even small settlement incidental to the 
nstruction, maintenance or removal of the so- 


lled rigid timber falsework is usually respon- 
sible It has been found impossible to guard 
mopletely against such occurrences to timber 
ilsework, especial'y in streams or upon _ soft 
ground, even when pile foundations are used, and 
ere are few eng'neers with extended practice 
rch construction whose experience has been 

Xe pt 
In addition to the risks, delays, etc., involved 


ie use of rigid falsework, its expense is usu- 
ly the largest factor in the cost of arch bridge 
mstruction Its cost, as well its risks and 
ingers, increasing out of all proportion with in- 
of span and depth. The usual demand 
engineers’ specification for “absolutely rigid 
{ unyielding’ falsework in arch bridge con- 
tion both difficult and danger- 
s to meet under the heavy !oads of modern long 
span arches, and this demand must, of course, add 
zely to by requiring expensive founda- 
s, skilled construction, low working stresses, 
consequently, heavier timbers and more of 
n in order to eliminate shrinkage settlements 
! ensure the rigidity and strength required dur- 
the long periods of .falsework maintenance 
ior to striking centers. 


as 


rease 


t} 
ne 


has become 


cost 
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Steel bridge 
work so 


of 


less 


construction does not require 
level 


masonry, t 





invariable and form 
and 


shorter 


in 


is 
concrete herefore they require 
timber, erection time, with no dé 


in striking centers, and thus less risk and expense 


Thus the main handicaps in the cost and feasi 
bility of concrete in comparison with steel struc 
‘tures is obviously due to their rigid falsework 
methods of construction Comparisons are espe 
cially unfavorable to concrete bridges over thos 
locations which involve unusual risks or require 
structures of spans and depths above ordinary d 
mensions In many locations the cost of rigid 
falsework is not only altogether prohibitive, but 
the method is impossible on account of the nature 
of the stream or location to be spanned Sucl 
cases occur With deep ravines, torrential streams 
gorges and railroad tracks In every such d-ffi- 
cult location, steel structures or = suspension 
bridges are almost invariably used, spite of 
their constant maintenance and renewal st, and 
the further fact that the steel is made and fabri 
cated perhaps hundreds of miles away, with con 
sequent high freight charges, high cost of mate 
rial and the necessity of importing skilled me 
chanics and costly appliances to do the work 
Concrete structures for such locations are rarel) 
considered, although every material necessary lo 
their construction, such as stone, sand, and ce 
ment, is placed by nature at or near the site 
ready to be incorporated and molded by native 
labor with simple appliances made on the spot 
Improvements in -the quality of material hav: 
greatly increased the span length of steel struc 
tures and improvements in design, fabrication 
and erection methods, tending to partial or com 


plete elimination of falsework have decreased risk 
The 


have been largely offset by 


and cost disadvantages of steel structures 
their comparative eco 
The first « 
bridges increases with the advances in 
of the risk 


maintenanc: 


nomical and safe erection methods Os 
if concrete 
of with no diminution 
in the 
their rigid 


the first 


the cost timber, 


usual construction 


of 


and costs 
ind 
fact, 


less 


removal timber falsework. In 
regard- 


that the 
will ren 


so far concerned, 


ol 
nereasing scarcity 


as cost 1s 


it 
the timber supply 


other considerations, 
oft 


der future competition between steel and « 


appears 


merete 


structures unfavorable for loca 


tions, 


more ordinary 


those locations adapted 
The annual 
timber supply coupled with 


forest fires will bring their sure 


or even especially 


to conerete, heavy drains upon tne 


and with 
All 


their 


its misuse 


result. kinds 
and 
West, 


supply 


becoming 
the South 
the 
have resorted 
Timber 
reducing the expense of timbers 


of timber 


are 
Even 


scarce prices 
which 
of 

of 
while 


and for 
of 


to methods 


highe1 


years have been source many 


Eastern States, 
ber preservation. 
in 
must constantly be renewed, such as fence posts, 
mine 
poles, and the like, can obviously be 
cal value in the construction of temporary struc- 
tures, such as falsework of At tne 
present rate of consumption, the exhaustion of the 
supply of structural timbers in the United States 
is not very far off this true of 
the long and heavy square timbers and piling so 


tim- 
of 
which 


preservation, 
value 
timbers, trestles, 
of 


railroad ties, telegraph 


no practi- 


arch bridges. 


Especially is 


necessary in rigid falsework construction for 
masonry or concrete arch bridges. With the great 
weight incidental to recent long span arch con- 


struction, the future demand for structural mate- 
rial for falsework will greater than in the 
past. To meet this demand there are two methods 
available; both unpromising. These are by pro- 
longing the life of the forests by wise use, and 
the of structural or a of 
timber and steel. 


be 


use steel combination 

With the most efficient management many years 
would elapse before the supply of heavy timbers 
suitable for rigid fa'sework will increase in quan- 
tity or decrease in It appears, therefore, 
that even the present generation must resort to 
the other alternative, viz., the use of structural 
steel or a combination of timber and steel. As a 
result of the cost of timber falsework and~-the 
greater risks incurred with increase of weight, 
height and span length, a number of recent con- 
crete structures have been built (or are now un- 
der construction) with a combination falsework, 
or with a falsework exclusively of structural] steel. 
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Settlement used ‘ 
shrinkage eT i t 
‘ r is Supe! ) i 
nearly cau 1a er pa 
treth Pit nm St ‘ rt t 
lance in its design and mst tion 
In a paper before Ame! in t ‘ 
Engineers’, the de het } ru ited a 
follows 
Che stresse he iw k we 
parently oO produce ‘ ‘ 
the time of load 1 
falsework compressed ifficie t ‘ “ 4 
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details should t made a ompact as po é 
The design of the Sitter Ars Switzerland no 
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The 2S0-ft. concrete arch span over the Rock 
*Engineering News, Jan. 31, 190 17; Aug. Io 
1907, p. 168 
‘Transactions of the Americin So ty « Cc + Eng 
neers, v. 65, Dec., 1909, p. 423 
‘Engineering News, Aug. 5. 1), p 13 
*Engineering News, Dec. 3%, 19, p. 713 
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River*®, at Cleveland, Ohio, is another interesting 
example of structural steel falsework. This arch 
consists of two plain concrete ribs, each 22 ft. in 
width by 11 ft. thick at the springing line, and 
tapering to 1S ft. by 6 ft. in height at the crown. 
Here, as in the case of the D., L. & W. Delaware 
River Bridge, the danger from flood and ice placed 
timber falsework out of the question, and steel 
centering composed of two parallel three centered 
steel arches was used. The cost of the steel cen- 
tering at Rocky River was actually less than tim- 
ber falsework. This economy was effecied largely 
by the temporary use during erection of a large 
number of Z0-in. I-beams, which were afterward 
embedded in the permanent floor, At the comple- 
tion of one arch rib, the entire steel centering 
was shifted bodily for use in construction of the 
second rib, as was done at the Wissahickon Arch. 

It cannot be denied that the cost of concrete 
arch bridges increases as the timber supply de- 
creases, and that there are many locations in 
which steel is now used where concrete was not 
considered at all, or if considered in comparative 
estimates with steel was finally abandoned as un- 
feasible or impossible, after taking into considera- 
tion risks, expenses, etc., incidental to the erec- 
tion, maintenance, and removal of rigid false- 
work 


The use of a new method of arch construction 
as used at the Chickahominy River, Richmond, 
Va., and in other work, has demonstrated that it 
possesses many advantages and possibilities, in 
iddition to economy and rapidity of construcuon. 
Since this method as used at Chickahominy 
River involves the use of no falsework whatever, 
the great expense, risks, ete., incidental thereto 
are eliminated and thus a means is afforded of 
constructing concrete arch bridges over those lo- 
cations heretofore considered impracticable, ex- 
pensive, or altogether impossible, by reason of 
falsework considerations, difficulty of access, or 
remoteness from civilization. 

Prior to the detailed description of methods, etc., 
used at Chickahominy River, a brief review of 
some of the most important experiments, test 
arches, ete., preceding and leading up to-its use 
there, will be of interest. 


Preliminary Experiments and Description of 
Methods of Constructing Arches 
Without Centering. 

The method was first suggested by an actual 
experience with rigid falsework supported on piles 
during construction of a 70-ft. concrete rib span. 
Skin friction of the piles was reduced by scour 
after a heavy freshet and caused the sinking of 
the piles supporting the falsework, which, of 
course, threatened the destruction of the concrete 
ribs. Fortunately, the concrete ribs had been de- 
posited in voussoirs, and the spaces between them 
had not been filled with concrete when the settle- 
ment of fully 12 ins. occurred, decreasing towards 
the abutments. 

Jacks were placed upon the caps of the pile 
falsework bents, which were located directly un- 
der the open spaces between the concrete rib sec- 
tions The rib sections were thus raised to the 
true curvature, as determined by computed ordi- 
nates between the intrados and a horizontal line 
(as shown by targets). The open spaces between 
the rib sections were then filled with concrete. Al- 
though sinking still continued, the true curvature 
was maintained by the jacks, until the concrete 
Was set up, and the arch became Self-supporting 
This stracture has now carried heavy traffic for 
eight years. 

All specifications covering the construction of 
masonry or concrete arches and their falsework 
provide for possible settlements, by ra‘sing the 
falsework. This can be nothing more than a 
guess on the part of the designer or erector, and, 
as a result, there are few, if any, arches now ex- 
tant which have their correct intrados curvature 
and elevation. They either have settled not as 
much as anticipated, or more. If the falsework 
has been “rigid and unyielding,” as usually speci- 
fied, no settlement occurs, and the intrados never 
assumes the correct curvature. Maximum settle- 
ments in falsework usually occur prior to the 
self-supporting stage of the structure, or comple- 
tion of the arch ring, as in the above case. These 


*See page 722 of this issue 


settlements are not uniform or of equal amounts 
from end to end, but vary, showing that each 
supporting timber or pile bent has a settlement 
of its own, thus forming a series of hinges or 
points of flexure in the lagging, as it were, their 
movement depending upon the amount of load, its 
location, sequence of placing same, its weight and 
the character of the foundation, soil, ete., upon 
which the falsework is built, and upon the false- 
work itself. The movement of the lagg’ng near 
the crown is often upward, unless the arch is 
loaded at that point prior to loading elsewhere. 

After the success of the above emergency work, 
two experimental arch ribs were constructed upon 
falsework. One of these ribs was composed of 
sections which were molded in p!ace, which, after 
being properly adjusted for curvature were keyed 
together by pouring concrete keys in the key 
spaces between the sections. The other rib was 
composed of two previously molded sections, sup- 
ported upon hinges located at the abutments and 
crown. Adjustments being made prior to keying 
or hinging by raising or lowering the crown ends 
of the two sections by means of jacks, placed 
upon one point of support, located under the 
crown. When the concrete keys were set, or the 
pins or hinges placed between the sections as the 
case may be, the temporary supporting structure 
is removed, leaving the arch self-supporting. 

It will be seen that the above method makes it 
possible for the temporary supporting structure 
to shrink, stretch, settle, or otherwise become 
distorted without injury to the incompleted arch, 
since the arch section can, at any time, before 
keying them together, be accurately adjusted. The 
arch sections may be formed on the centering 
or molded elsewhere and then placed in position, 
as stated, the sections being of any desired 
length. 

When the sections are previously molded, the 
amount of temporary falsework is much _ re- 
duced, this reduction depending upon the length 
of sections. 

For instance, if the arch rib was composed of 
four sections, only three temporary sUpports in 
conjunction with abutments would be necessary. 
If the ribs were composed of only two previously 
molded sections, a temporary support at the cen- 
ter would ‘only be required, the two sections being 
either keyed at the abutments and crown with 
concrete, or hinged, as desired. This method, in 
addition to the economy effected by the partial 
elimination of falsework, is important in the con- 
struction of very heavy long span arches, which 
necessarily require maintenance of their false- 
works for long periods, with consequent distor- 
tion and injury due to shrinkage, settlements, etc. 

The above methods, while eliminating injury 
due to shrinkage, settlement, etc., also reduces 
the amount of falsework therefore effect mucn 
saving and are useful in many locations, 

The foregoing work and experiments suggested 
the Flexible Support or Suspended Method, by 
which arch construction has been made possible 
without the use of any falsework whatever. While 
the method can be used for almost any location, 
it is especially adapted to rapid and economical 
construction for such locations as deep gorges, 
rapid streams, canals, railway tracks, etc., etc., 
over which, heretofore, any method of concrete 
arch construction has been found impracticable 
or altogether impossible. 

GENERAL DESCRIPTION OF FLEXIBLE 
SUPPORT METHOD.—Fig. 1 is a sketch showing 
the application of this method to the construction 
of an arch rib. 

Cables are hung from suitable supports, such as 
A-frames or towers, located on or near the abut- 
ments. The cables are anchored by any con- 
venient and suitable method, an ordinary dead 
man at each end of the cables for spans under 
150 ft. being generally sufficient. Depending from 
the cables are the hangers, carrying the cross 
members of wood, iron rods, steel shapes or pipes. 
The longitudinal members are composed either 
of wood or steel shapes, such as angles or chan- 
nels, as desired, and rest upon the cross mem- 
bers, so that by lengthening or shortening tne 
hangers, the series of supports can be made to 
assume any desired curvature according to the 
design of the arch which is to be erected. Each 
cross bar or pivot passes through holes or slots 


in the ends of the longitudinal members 
in notches cut in their bottom edges), 
permit the curvature of the arch to be 
The end sections adjacent to abutment sk 
may also be suspended by hangers from 
bles, but it is sometimes preferable +. 
them upon suitable hinged bearings direct 
the abutments, without suspension at 
from the cables. The series of longitudin 
bers, flexibly jointed together, constitute . 
a flexible centering upon which may be 
viously molded voussoir sections of the 
arch rib, or molds in which the concret 


tions can be cast directly upon the super 
tering. 

The length of the hangers are determi: 
proximately) in advance, so that when t! 
and flexible centering are in place the l 
have the approximate curvature, but to | 
final accurate adjustment at any time. 
ers are provided with turnbuckles 11 
they may be readily let out or taken 
sired, so as to correct the curvature of t} 
ing whenever necessary. It has been fo 
factory to use wire rope suspenders i; 
rods, and for very heavy spans differenti 
may be used for adjustments, without t! 
turnbuckles. Hanging from the ends of | 
bars or pivots is a row of targets (or plu 
on wires or rods of such length (determ 
calculation) that when the curvature of t 
ible centering has been adjusted correct}, 
gets will all be at the same level. Thu 
the direction of a leveler on the bank 
stream, or an adjacent pier, the sag of t 
and the lengths of the hangers can lx 
til the targets are all at the same lk 
upon it is known that the centering, 
fore, the concrete segments (or vouss 
permanent structure are in proper forn 
ing through the molds are the reintf 
which may either run continuously 
joints in all key spaces, or. be rigid 
by one of several methods. 


t 


A few years ago it was conside: 
concrete arch construction to have 
a solid monolith from spring to spr 
spans, to effect this, continuous wor! 
day, was specified. With somewhat 
continuous work was found inconvenie:! 
pensive—and solid barrel arches we: 
into longitudinal sections of such widthis t 
volume of concrete contained could ly 
in a working day. Thus, the comp!cted 
composed of monolith longitudinal section 

With the longer and heavier spans of thi 
few years, monolith arch ribs and barrels ( 
in longitudinal sections) were found impossi! 
Experience in arch design and construction 
shown such practice an unnecessary precau! 
and expense, with hingeless arches. In fact 
monolith arch ribs and rings are not only unm 
essary, but have been found impossible of con 
struction in modern long spans, for the rvase! 
that proper sequence of loading rigid falsework 
is essential in order to guard against deformation 
of centering and the impracticability of continu 
ous work, and even disaster. 

In order to secure symmetrical loading of f: 
work and other advantages, the most recent })! 
tice in constructing arch ribs is to divide 
into alternate blocks or voussoirs. With flex 
support, such division is also used to affor 
means of temporary flexibility, the points of | 
ure (or hinges) being located between the \ 
soirs, and the skewbacks. By this means, ¢ 
struction oscillations, deflections, etc., of the s 
porting cables have no effect upon the individ 
concrete rib sections or voussoirs during cnost! 
tion. Symmetrical loading had been found 
tirely unnecessary. In one case—with cable s 
port—an arch rib was begun at one abut 
and completed continuously to the other a! 
ment. In another case, the arch rib was co 
menced at the crown and continued to the ab 
ments. When the concrete in the sections sets 
the forms are removed and the spaces betw: 
the concrete rib sections enc!osed by forms. TT 
key spaces are then filled with concrete, emt 
ding the reinforceyrent and keying the arch * 
tions together. 

Where two or more arch ribs are construct 
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a eee 
pe <upport, side by side, they may be over a stream, showing one method of shifting the cables were sus] ied over the location 
ransverse beams, cast in forms ex- suspended centering from a completed rib to the proposed spat l anchored to the tops of a back 
n the arch forms at suitable points, location of a proposed adjacent rib in the samy yard fer after bra g same The suspender 
josite, and in communication with structure. The procedure is were ide if small pper wire ed to the 
so that the transverse beams and (a) The main cables are slacked off until! the woode ross-bars and cables at proper interva 
4 integral or monolithic. Reinforcing flexible centering assumes a horizontal position rhe volume of conere in these ribs was so sma 
3 » provided, extending through the (b) The suspenders are released from one end that each rib was completed prior to the initia 
¥ im forms and connected with the of the cross-bars allowing the centering to drop set of the concret: 
a reing bars. Since the longitudinal to a vertical position, free from the completed it was, therefore, possible to adjust the sus 
entering members are preferably rib. penders for irvature while the concrete was 
ring members (preferably wood) hav- (c) Cables and centering moved laterally to po the wet state, consequently no key spaces wer 
er edges curved to the intrados of sition for adjacent rib. Released suspenders again necessary and none provided, except the vulja 
structure, are rigidly attached by attached to cross-bars and entire centering raised cent to eacl butment The adjustments being 
rwise to the longitudinal centering to proper position by tightening main cables made, the ribs were allowed to set up, after whi 
he furring members are also sup- PLASTER OF PARIS ARCHES.—Prior to ac he key spaces a he abutments we led wit 
ir ends upon the cross members. tual construction of arches in concrete, the meth merete The arch having reached the 
tituting differently curved furring od of arch rib construction by casting the vous- porting stage, the centering was struck. merel 
djusting the length.of the hangers, soirs in place upon suspended flexible centering by slackening the cables These ribs ipport 
an areh of any curvature and was demonstrated by constructing a number of ten men (all that could ipon the ) within a 
constructed with the same appa- plaster of paris arches, all of varying curvature week after ympletion 
the capacity of the cables, etc. The and with span lengths ranging from two to five LARGH EXPERIMENTAL CONCRETI 
ng completed, the cables and center- feet. In this model the towers were of wood and ARCH It was now desired t ake furths 
taken down and a superstructure of the cables of ordinary picture cord The sus tests upon a still larger seal With this in view 
character constructed upon the com- penders from the cables were cut from the thread the designs for an arch rib havi a clear span 
ribs: or the main cables may now be ed ends of wire bicycle spokes. The cables and ae ft ind ! ft 7 ft Ve] a wed: anil 
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FIG. 1. GENERAL ELEVATION SHOWING AYLETT’S METHOD OF ve 
ARRYING CENTERING FOR CONCRETE ARCH ON SUSPENDED SF TR en c 1 
CABLEWAY. TIT 
ff until the suspended centering drops suspenders were provided Guinebiidted Contes 
; to 5 ft. below the intrados of the arch, and with miniature turnbuck- Supported by One Cable 
position used as a Suspended scaffold for les for adjustment of Suspended from Other Cable 
kmen to finish up the surfaces of the com- curvature. The suspend- = a — nial air =: Consmlttad Mit 
ribs. The cables (when not required for ed flexible centering was ' prema } 
li:te use elsewhere after completion of arch made in white pine. t sl i a 3 bess) 
s) may also be freed from hangers and sus- The abutments’ were Frib to be 4h pl a es 
S entering, then hoisted above the grade cast first (in plaster of Constructed aS A. : 7 
x proposed roadway, and in this position used paris) and then the arch rib segments cast in _6 Position 1st Position 
4 in ordinary cableway for delivery of concrete forms or molds placed on the suspended center- ‘Gace te Ota 
is 1 the mixers on shore to the spandrel and ing, with the key spaces left open. After the oe ae 
! 4 idway forms, from either direction or from plaster of paris has hardened sufficiently in the 
t * oth banks of the stream or from barges in the rib segments and the suspenders adjusted by their 5? Position 
a m below. In the construction of heavy spans turnbuckles for true curvature, the key spaces Cortes Re-atte hed 
n 3 juiring supporting cables of large diameters, it were filled. When the plaster of paris keys were fo renee ao Yeates oer aPosition 
- s best to use a special cable of small diameter for hardened, the suspended centering was struck in- WrarS LOnOd 
a the delivery of material, this supported upon the — stantaneously throughout the length and breadth y i f 
3 1in cable supports, thus avoiding wear and tear of the arch intrados, by slacking off the littl by ‘ " 
| - ipon the main cables. Thus the expense and de-  turnbuckles of both cables. 5 S88 uo aoe vo 
iys incidental to the transportation of concrete It may be interesting to mention in passing that EVSe bas, toe I aki e 
runways by carts, cars, etc., is eliminated. several experimental arch ribs of wet sand were as rae Aa 3 oe 
While the suspended system is especiaily adapt- molded in these model suspended forms. These aS | | S28 y : 
the rapid and economical construction of rib sand ribs were uninjured and_ self-supporting Yt 34g ¢ are yr 
ridges of the hingeless, two-hinged or three- when the suspended centering was “struck,” and _ out 7 $x ode 
‘ es hinged type, it may also be used in the construc- the curvature perfect. Two of these sand ribs were eu oo BSc ; Py & 
; of solid ring arches with or without hinges. made of clean, wet sand, with a small percentage ’ O22 v 
. y the introduction of hinges, not only are the of clay, while one other rib was composed of wet FIG. 2. METHOD OF SHIFTING SUSPENDED 


'resses more readily determined, but it also be- 
nes possible to lighten the rib design and re- 

a by so much the load on the cables. 
a Further than this, much of the weight of the 
: o concrete rib segments adjacent to the two 
itments being supported by the abutment 
ses, the weight upon the cables being thus 
iced, the dimensions and weight of cables, an- 
rages, ete., are also correspondingly reduced. 
end segments of the arch rib being pivoted by 
hinges or pivots on the abutments are free to 
pond to the small construction oscillations of 
cables due to depositing concrete, etc., in the 
ermediate segments, and the open joints or key 

paces between same. 

Fig. 2 is an elevation of an arch rib completed 








sand alone. The same experiment was tried upon 
the sand ribs, also sand-clay ribs (of same span 
and dimensions) using a model of ordinary fa!se- 
work, and although great care was used in strik- 
ing the model falsework, in no case was this ac- 


complished without injury to or failure of the 
sand ribs. 
SMALL EXPERIMENTAL CONCRETE ARCH 


—After the success of these experiments, a two- 
rib concrete arch was designed and built. This 
had a span length of 10 ft. and 2 ft. rise, com- 
posed of two parallel ribs 12 ins. apart, connected 
by transverse beams. The section of each rib 
was uniform throughout, and was 3 ins. in width 
and 4 ins. deep. 


The two abutments were built first. Two %-in. 





CENTER FROM ONE ARCH RIB TO AN 
ADJOINING RIB. 


the weights arch, cable sag, ete., determined 
It was found that steel cables 1 in. in diameter 


and suspender rods %-in. in diameter would sup 


port the 53-ft. concrete rib and centering wtih a 
proper safety factor This arch was built at 
Portsmouth, Va 

The rib was divided into six sections, which 
required six pairs of suspenders and cross-bars 
for their support. The abutments and towers 
were first built and the cables placed in position 
and anchored to “dead men” buried 4 ft. im the 


ground. 


The longitudinal members of the centering were 
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FIG. 3. VIEW 


OF EXPERIMENTAL CONCRETE ARCH AT CROWN, 
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SHOWING METHOD OF SUPPORT. 


made of 2 « 10-in. plank, resting loosely upon 


the cross-bars with their ends overlapping. To 
iron rod 
ove rlapping ends of the longi- 


embers No turnbuckles were used on 


prevent slipping longitudinally, a *4-in, 
passed through the 
tudinal 
this case, but their lower 
so that the proper ad- 


justments for curvature could be 


the suspender rods in 
ends were threaded 6 ins 
nuts 
Cast-iron plumb bobs were 


from each of the 


made by 
under the cross-bars 
hung cross-bars, with copper 
The top 
painted 


bottom black, to facilitate sighting when 


wires of computed ordinate lengths. 
halves of the 
and the 


making adjustments, and thus affording a definite 


plumb bobs were white 


lower terminus for the computed ordinates 

When 
forms (except in the key 
tion of the 


all conerete was deposited in the rib 
spaces) the total! deflec- 
due to the load, did not exceed 
ir computed deflection. Adjusting the 
true curvature 


effected by adjusting so that the plumb bobs were 


cables, 
by % in. the 
intrados curvature to the was 
found 
only necessary to tighten up the nuts under the 


brought the same elevation. It was 


One of the greatest risks connected with the use 
of rigid falseworks is found in the operation of 
“striking the centers.” Judging from experience, 
the striking of suspended centering is 
plished with such ease and uniformity that the 
usual dangers arising from shock, and jar to the 
completed arch appear to be eliminated. 

This, and the further fact that all the concrete 
in the arch rib is set up at the time of filling the 
key spaces, made possible the striking of the sus- 
pended centering of the 53-ft. Portsmouth Arch 
after twelve hours, and the Chickahominy River 
arch, 48 hours after keying. 

The results of the foregoing tests were so satis- 
factory that the writer undertook to apply the 
system of construction to a bridge about to be 
built for the State Highway Commission of Vir- 
ginia. 


accom- 


The Chickahominy River Bridge. 
In 1909, the State Highway Commission of Vir- 
ginia, in behalf of the Commissioners of the Coun- 
ties of Henrico and Hanover, advertised for pro- 
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ction through Crown 


FIG. 5. 


two central coss-bars % in to slack off the 
%& in 

hours after depositing the 
suspended centering 
by slackening off 
“striking” of the 
ted instantaneously by 
standing between the main turn- 
holding in each hand 
turnbuckles 


and 
nuts under the extreme end bars 
Twelve concrete in 


the key spaces, the was 
dropped, or “struck,” 
both cables. (Fig. 4.) 


suspended center was effec 


simply 

This 
a boy cable 
buckles near the anchorage, 
i stick, which 


passed 


through the 
and acted ag a lever in turning them. 


Section 


Section C-D. 
New Grade 3.14% 


AB. Profile of Old Structure. 


(Erected by the suspended center method.) 


posals for the construction of a highway bridge 
across the Chickahominy River on the Cold Har- 
bor-Fair Oaks public road, near Richmond, Va., 
where there was an old structure consisting of 
an ordinary trestle, in bad condition, and not in 
keeping with present requirements and traffic. 
Alternative designs of both steel and concrete 
were furnished by the Commission. The steel de- 
contemplated an I-beam_ superstructure 
(with wooden floor) supported by concrete piers 
and abutments upon pile foundations. The alter- 


sign 


FIG. 4. VIEW OF 53 FT. EXPERIMENTAL CONCRETE ARCH J 
AFTER BEING STRUCK. 


native design contemplated a similar 


with 


reinforced-concrete 


Zire 


ler super 


Bidders were also permitted to submit 
designs, if desired. 


The 
eonere) 
by the 


lowes 


e) was that 
writer, 


centering in 


design 


The 


t bid submit 


the erection 


and bid were bot} 
tract awarded accordingly. 


design of the 


ted 


based upi 
employing the 


of t 
1 ace 


(for eit 
yn the 
susp 
he ire! 
‘epted 


Chickahominy 


built, provides for a reinforced-concret 
composed of a three-rib arch, having 


over the channel of 


nO Tf 


ee 


le appr 


of beam and slab construction in par 


c. %o" <a 


of 


structure ov 


of roadway 16 ft. 


columns. (F 
er all is 160 


rig. 
ae 


oF 
and th 


The three arch rib 


each having a depth of 16 ins. at 


—) 


o2 ins. at the springing lines. 
rib transversely is 14 ins. and the 


rib Cincluding 


suspended 


cer 


The 


itering 


ported by the cables was nearly ten t 


New Grade 3. 
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8 i 


Bars, 6 C.t0C. 


Detail of Long.Beam 


DETAILS OF REINFORCED-CONCRETE BRIDGE OVER CHICKAHOMINY RIVER, HENRICO-HANOVER COUNTIES, VA. 


As the bed of the river was of sand and 21 
it was necessary to use batter piles in the 
abutment fe 
slabs are 1 ft. 4 ins. thick (embedding the 
of the batter and plumb piles) and are slig 


oundations. 


The 


concrete foun 


tapered with dimensions shown. 
The arch ribs spring from skewb2cks upon 


tresses opposite each. 


nected 


backs, 


by 


thus 


‘hick, 
acting not 


These 
reinforced-concrete 
diaphragms 8 ins 


buttresses are 


curtain wa 


located near the 


only 


as horizontal 
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taining the filling deposited in the In order to assure perfect control at all times Previously-Molded Arch Rib Sections 
Be e » the buttresses. The new structure in case of freshets—the main cable turnbuckles rhe method f flex su} 
a = , stream and parallel to the old were located above the floor slab of a} I er ‘ stru 
a al ©> ft. clear of same. The Gen- proaches. This location also rded a full view used ! ting . 
tions for Concrete Br'dges by Mr. of the entire ribs, intrados, suspenders, et tO ~=6eonsists of previously ding 
tson, published in 1908, were used the operator at the main cable turnbuckle levers sections f anv desir } 
, (Class I loading). When making adjustments or “striking cen ir other point, and suspending 


and centering used in the Ports- ters.” hit heehee 6 





FIGS. 6 AND 7. VIEWS OF CHICKAHOMINY BRIDGE DURING CONSTRUCTION 














experimental arch were ample for this As soon as possible after completing a rib, the which they are t ccup t 
but it was desired to obtain cables and forms were stripped off in order to shorten the Che lower ends of the suspender 
lers of sufficient capacity for future us setting time of the concrete rib, sections and keys tached directly to the rete tiv 
n span lengths up to about SO ft. For such (F 6-7.) f projecting eta ig eye-h ! 
1%-in. diameter galvanized steel cables Forty-eight hours after the completion of the vedded in tl ser ' 
7,-in. diameter suspenders were obtained, first rib, the flexible centering was struck and suspended centering is « woke. 4 
ied with turnbuckles transferred to the second rid adjacent and thence: still further economy i 
th approaches were completed prior to the to the third rib After completion of the ribs and The concrete section ou'd coupled 
nstructing of the arch ribs, in order that the removal of cables, the spandre's, beams and floor ongitudinally (after being led in 
supports might be mounted upon them, slabs were built, and the structure completed netal couplers, the couplers being adj 
is affording foundations for same and reducing (Fig. 8.) The spandrels were anchored to the desired These adjustable iplers in con 
height. This arrangement reduced the irch ribs by “4-in. radial bars, as shown tion with the adjustabl iS] 
ght of the supports to only 4 ft. 6 ins Prior to acceptance the Commissioners required would hold this entir irticu rib ! 
The cables were anchored to ‘‘dead men” lo- the specified test to be made under the super- if it, under perfect ontro ! ern ‘ 
behind the concrete columns at the ends vision of their Engineers. The specified test load curate idjustment horizont I 
3 the approaches. Slots, or openings, were pro was a 12-ton road roller, which was operated at longitudinally at all time 
2 i in the roadway floor slab of the approaches various speeds back and forth over the entir¢ The previously-n led 
a rder that the inside cables might pass through roadway area, between curbs ng suspended and ijusted. it on ' 
to their anchorages. The connection be- Although the Chickahominy was a most favor rigidly connect the ections and their re 
n cables and anchorage was made above able location, with its low banks and slow cur- ment together, in order to reach the self py t 
d, so that in shifting the cables from one rent, for rigid falsework, and very unfavorable ing stage, or completed arch Ther: re a 1 
») to another, it was not necessary to make any for flexible centering, yet a comparison of the ber of methods for effecting tl 
3 xcavation to the underground anchorage The actual bids received 
g le supports were constructed of round timber demonstrated the fact 
at the site, and timber taken from the old that even here concrets 
tructure. No saddles were used under the ca- structures built by rigid 
es on the supports at e‘ther Portsmouth or falsework methods, 01 


Ba ihe 


Chickahominy River. The cables simply rested even steel structures, 





notches (lubricated) cut in the supports. Sad- did not compete. The 


: es are, of course, necessary in longer spans. next lowest bid for a 
KLEXIBLE CENTERING.—The Chickahominy concrete structure (gir- 

River flexible centering was even simpler than der type) exceeded the 

SS that used at Portsmouth. The cyoss-bars were flexible centering bid by 
Ba “-in. gas pipe, 4 ft. long. The ends of the 2 x 12- $1,500. The lowest bid 
- vooden longitudinals overlapped on the cross- on an ordinary cheap 
ty irs and were notched to receive the bars—thus steel I-beam plank floor 

3 ming the pivots, or points of flexure. The lag- structure exceeded by 
ging and conerete forms were nailed on top edges $200 the lump sum bid 

ongitudinal members. of $3,550 (or $1.48 per 
ADJUSTMENT FOR ELEVATION AND sq. ft. of roadway) sub- 
CURVATURE.—After the cables were loaded by mitted by the contrac- 


ie Wet concrete rib sections, only 1-in. vertical tor using flexible cen- 





\djustment for curvature was necessary, as de- tering, this figure cov 
termined by the plumb bobs. The key spaces ering the structure com- 
ere then filled. plete, except macadam, 
The maintenance of proper elevation, curva- roadway and grading. 


ture, ete, was subject to such complete control The work was executed FIG. 8. VIEW OF COMPLETED CHICKAHOMINY BRIDGE 
hat the intradogs curvature upon completion was by Mr. Charles Me- 





perfect in every rib. As stated, the cables and Dermott, of Washington, D. C. The structur iny particular case depending upon the char 
" uspenders used were capable of constructing was designed by the writer, and submitted to acter of reinforcing material used, d ensions of 
5 "pane of SO ft. and under. Simply by substituting the Highway Commission for revision and ap rib sections, span length, et 
5 lifferently curved. fillers, or furring members. proval. Mr. Wilbur J. Watson, of Cleveland, After accurate adjustment of the articulated 


upon the longitudinals, and adding or decreasing Ohio, acted as Consulting Engineer. Mr. John rib for curvature and elevation, the reinforcing 
panels of flexible centering, the plant is ready for Scott Banks was Superintendent of Construction, materia! (bars, beams, girders, etc.), would be 
vo» in constructing spans of any rad‘us and who, with Mr. H. D. Ward, rendered valuable rigidly connected by turnbuckles, lap joints or 
length within the capacity of cables and suspend- assistance in model making and experimental riveted splices, as the character of the r 


ers us : o : 
ed. work. forcement may require. When no reinforcement 
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is required, as in the case of plain concrete, 
masonry or brick arches, the open spaces between 
the voussior are serviceable only as points of 
flexure, and are reduced to the width of ordinary 
mortar joints—from % to 1 in. wide. In rein- 
foreed-concrete arches also, built by the sus- 
pended method with or without suspended cen- 
tering, the key spaces also become mortar joints 
by providing splice-chambers, these chambers 
occupying only a portion of the sectional area 
of adjacent voussoirs. In these chambers the 
reinforcement connections by turnbuckles, riveted 
or lap-joints, are made within the ribs them- 
selves and free from view. The splices or con- 
nections would be embedded in concrete when 
the open key spaces or splice chambers are filled, 
thus completing the arch. 
Patent Rights. 

The above methods of constructing arches by 
means of suspending concrete forms, or previously 
molded arch sections (including applications to 
erection of structural steel arches) from cables, 
also the method of supporting previously molded 
arch sections upon falsework, as mentioned, and 
connecting same by concrete keys, pivots, or 
hinges, was devised and has been patented by 
the writer 


The Steel Centering for the 280-ft. Rocky 
River Concrete Arch. 


The so-called Rocky River Bridge, carrying De- 
troit Ave. over Rocky River, in Cuyahoga Co., 
Ohio, in the outskirts of Cleveland, consists of one 


Timber Tie 


Section Uz Lz. 


‘ast Stee! or 
- M Chae 
S0€S, 
+ 29% 65 the 
~ £065 Ibs. 


” 


Half Span = 1370 


FIG. 1. DETAILS AND STRESSES OF 


2S0-ft. main span, flanked on one side by two and 
on the other side by three 44 ft. arches, all of 
plain concrete. It has a 40-ft. roadway and two 
S-ft. sidewalks and is designed to carry on two 
tracks 60-ton electric cars. The main arch con- 
sists of two ribs, 34 ft. c. to c. each 18 ft. wide 
and 6 ft. thick at the crown and 22 ft. wide and 11 
ft. thick at the spring. Although no reinforce- 
ment is used in the arch ribs proper the floor sys- 
tem, which is carried upon spandrel columns and 
arches, is reinforced with I-beams and rods. At 
the time this bridge was started it was the largest 
single span masonry arch in this country and even 
now it is surpassed by 1 ft. only, by but one other, 
the Monroe St. Bridge at Spokane. The design 
and construction of the falsework centering for 
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such an immense arch has therefore more than 
common interest. : 

This centering is described in the current issue 
of the Proceedings of American Society of Civil 
Engineers* by its designer, Mr. Wilbur J. Watson, 
M. Am. Soc. C. E., who was cailed in by the con- 
tractor for this work. The design of Mr. Watson 
was approved by the County Engineer who had 
immediate charge of the bridge for the county. 
Mr. Watson’s paper is in part as follows: 

The writer made preliminary plans for both timber 
and steel centers, including several types of the latter, 


and finally decided on the use of the three-hinged arch 


as being the most practicable and economical. Among 
the advantages which the steel centers possessed were 
the following: 


(1)—Economy: These centers were estimated to be 
at least $15,000 cheaper than timber centering of 
the usual type. : ; 

(2)—Freedom from danger of being carried out by 
ice. It was evident that these centers would have 
to be in the river at least one winter, and there 
was great danger of losing them if timber center- 
ing of the ordinary type were used. 

})—The three-hinged arch is a statically determi- 
nate structure, and it was a simple matter to 
compute the exact stresses and deflections for 
each position of the load. 

(4)—The deflection of the hinged arch under load 
was found to be far less than that of centers of 
the truss or beam type. 

As the use of steel centers for the construction of per- 
manent masonry arches of such long span had never 
been tried before, the latter was an essential considera- 
tion. As far as the writer is aware, these were the 
first steel centers to be used for any but very short spans. 
The steel centers used in the construction of the 150-ft. 
arches of the Delaware River Bridge of the Delaware, 
Lackawanna and Western Ry.+ were designed some 
months later, when the centers described herein were 
well under way in the shop 
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that the observed and computed deflections corrs 
precisely, and they would not have done so had i 
assumption as to the distribution of the load bes 
rect. The bows were simply laid on the cross-bean 
ing left free to move longitudinally thereon, 
carefully framed with butt joints, 
ribs. 

The design was computed on the assumption 
arch ring would be concreted in 15-ft. transvers: 
tions, or voussoirs, and it was assumed that a 
on one side of the arch might be completed in 
of the corresponding section on the other side 
also assumed that the placing of the voussoirs 
take place in any order, symmetrically about the 
Before checking, however, the order of loadi; 
been determined, and the computations were ba 
the assumption of such order of loading. 

A unit stress of 21,000 Ibs. per sq. 
open-hearth steel was used, making the prope 
tion for columns according to Gordon’s formula 
connected columns. 

It was decided to use bolts instead of rivet 
field connections, in order to facilitate 
the completion of the work. 

These bolts were turned to a diameter of 
and placed in 15/16-in. reamed holes All 
field connections were reamed in the field, 
matic reamers. 

The centers were designed to be erected in 
imately vertical position, and then lowered int 
from the banks. The contractor, however, 
to erect them on light timber falsework, which 
be removed as soon as the trusses were in p! 
800-ft. cableway, installed for handling the 
was also utilized in erecting the centers, 
removal. 

The weight of steel in these centers was a 
400 tons, of which about 160 tons were 
which were used in the completed stru 


and 
sO as to act 


in. on 


remova 


u 


ar 


Loads given are for maximum stress due to a! 
sible loading under assumed system of loading 
is Sec. I, first, then Sec. II, etc., allowing the rine 
one side to be carried up not to exceed 15-ft. ahead 
the other side. 


Radial Panel Loads, 


Dead load 22 OOO Ib 
Per truss. 


panel per truss (vertica 
Top Chord Sectien. 

1 Top plate 24 x \%-in 
Web plates 20 x 9/16 
Side plates 10 5 

5, Top /* 4x4 %-ir 
172,000 Bot /* 6 ~ < %-in 
165,000 
156,000 
146,000 
133,000 
62,000 

Iy 70,000 


Reactions at Lower Hinge. 
H (superimposed loads) = 
H (dead )} = 187,700 
V (superimposed ) = 1,425,000 
V (dead ) = 242,000 
Tangential Force = 2,285,000 for whole arch. 
(Full size.) 


870,000 !ds. 


STEEL CENTERING FOR THE 281-FT. CONCRETE ARCH, ROCKY RIVER BRIDGE. 


In computing the stresses, it was assumed that only 
the radial component of the weight of each voussoir was 
to be carried by the steel centers, and that the tan- 
gential component would be carried by the timber bows, 
or by reinforced-concrete struts placed in the key sec- 
tions. 

In carrying out the work, both of these provisions 
were made, the bows being of sufficient strength to 
carry the entire tangential components of the loads, and 
reinforeed-concrete struts being also provided. 

This assumption has been criticised, and the best proof 
of its accuracy which the writer can offer is the fact 


*Steel Centering Used in the Construction of the 
Rocky River Bridge, Cleveland, Ohio. Paper by Wilbur 
J. Watson, M. Am. Soc. C. E. Proceedings, Am. Soc. 
Cc. E., April 1, 1911; p. 507. Presented to the Society 
June 7, 1911. 


+Engineering News, Dec. 30, 1909, p. 715. 


placed across the opening between the two arch 
transversely to the axis of the bridge, and encasé 
concrete. 

The use of so large a part of the steel in the per: 
nent structure was quite an item contributing to 
remarkable economy of these cénters. The cost was 
proximately as follows: 


Material and fabrication 
Freight and erection 
Dismantling 


Value of steel I-beams used in perma- 
nent structure 

Value of remainder, of structure 
scrap material 


Net cost Of cemters. ......cccccccccccvcvose 











Igil. 





figures, exclusive of wedges, take no ac 
; head or engineering charges, nor the cost 


ng and moving the centers, the latter be- 





all item. 

+ troublesome problems to be solved were 
of the steel arches, due to 
the design of the lowering 


motion 
and 


for 


hanges, 


Engineer's specifications provided that the 





ng contemplated therein should be kept 

» construction of the keys, and the writer's 

tion was to keep the steel centers wet 

3 creting and setting up of the last key 
4 n). As city water would be used, and at 
onstant temperature as it emerged from 

would seem that by this means, and by 

to screen the steel from the direct rays 

the position of the crown hinge might be 

ynstant elevation for the length of time 





a the conerete in the key to harden. 
a , ded, 





however, that this was unnecessary, as 

as not reinforced, and any rise of the center 

4 id only serve to open up the voussoir joint 
Bee wn 

a soir, therefore, was concreted on a cool day, 


, rfaces of the two adjacent arch sections were 
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45 long 
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i 
ed in order to prevent an immediate bond, so that 
would be no danger of the key concrete being pre- 
‘ly loaded; and the joint at the crown was al 


} 


wed to open and close with temperature changes. The 
great 16-in. at one The rise 

ill of the center hinge was so sensitive to changes 

nperature, that Mr. the Resident Engineer, 

that could determine the temperature of the 

y measuring the opening. 
he computed deflection each arch, 
nder full in., the cam - 
The observed deflection corresponded 
this precisely. It evident that, of 
ed arch, it would have been necessary carry 
original intention of wetting down the 
ut it is difficult to see how the principle of reinforcing 

arch of this kind defended, the live 

id is practically negligible in comparison with the dead 
vad, and the curve of the arch can be, adapted to the 

irve of the equilibrium polygon, thus practically elim- 

ting all bending and shearing forces in the arch ring 

-Fig. 1 shows the stress sheet for one-half of one 

ter, and details of the bows, lagging, etc. It will be 
ted that the arch ring is divided into voussoirs, which 
given Roman numerals corresponding to the se- 
juence of concreting. The keys are designated by let- 
ters, also corresponding to the sequence in which they 
ere concreted. 

It was found by experiment that a concrete composed 

one part Portland cement, one part sand, and two 
arts stone would attain as great a strength in 7 days 
the concrete used in the arch ring would attain in 
) days. The rich mix, therefore, was used in the keys, 

order that the centers might be the sooner removed. 

Tables I. and II. give the observed deflections of the 
teel arch under different conditions of loading. 

The rise and fall of the centers due to changes of tem- 

rature were very carefully noted, both before and after 
vading, as were also the deflections due to partial load- 
ngs. 

The first concrete in the main arch rib was placed on 
Avy. 6, 1909, and the voussoirs were completed Aug. 30. 
The keys were run on Sept. 3 to 9, and the centers were 
struck on Sept. 28. When the centers were moved into 
position for the second rib, the first arch rib and the 
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‘ 44" Bolt FIG. 2. LOWERING WEDGES FOR CENTERS 
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TABLE I.—ELEVATIONS ON ALTERNATE POINTS 
CON ROCKY 
Eas 
Date Ct. Pin No. 1 No. 2 No. 3 No. 4 
8, 6/09 76.819 74.40 66.150 33.495 
Ss’ 9/09 76.708 74.470 66.150 i: 53.505 
8/11/09 76.683 74.458 66.123 ) 
8/13/09 T6.680 74.468 66.106 ¥ 
S 17/09 76.682 74.466 66.106 b2. 2h 
s/19,09 76.699 74.544 66.100 52.204 
S 24/00 76.762 74.482 66.102 2.262 
s 26.00 76.782 74.495 66.1058 O2. 233 
SUS o0o 76.7 74.463 66.038 )2. 18S 
S 31/09 76.777 74.426 66.006 o2. 166 
S/ 6/08 74.533 66.128 
S/ OOo 74.455 66.210 
S/11L 40 74.428 66.008 
S/13/09 74.444 66.181 
8/17/09 74.420 66.169 
8/19/09 74.46 66.161 
8/24/00 74.463 66.078 
8/26/00 74.453 66.058 
8 (28/09 74.408 65.988 
8/31/09 74.391 66.011 





up to the springing line of the spandrel arche 
were in place 
The unit stress in the arch rib due to its own weight 
is about 245 Ibs. per sq. in. The settlement of the crown 
when the centers were removed amounted to 0.038 





End Elevation 


OF ROCKY RIVER BRIDGES. 


The curve of the intrados, as constructed, varies from the 
computed curve less than %-in 
variation. 


at the point of maximum 


It was at first intended to use hydraulic jacks for low 





‘ring the centers, and a plan was worked out for lower 
ng, using $2 jacks, in nests of four, each jack having a 
lowering capacity of 105 tons; nests of eight were to be 
»perated by a single pump and reservoir 
TABLE II.—ELEVATIONS OF SOUTH CENTER PIN 
DUE TO CHANGES OF TEMPERATURE AFTER 
CONCRETE WAS PLACED ROCKY RIVER 
BRIDGE 
Temperature 
Date Hour Elev In In Remarks 
shade. sun 
9/ 9/09 1.00p.m. 76.771 75 Cloudy 
9/ 9/09 3.35 p.m. 76.758 68 Raining Key fin 
ished at 7 p. m 
Temp., 65 
9/10/00 S8.30a.m. 76.743 69° Trans reading 
same as 7.00 last 
night when key 
finished. 
9/10/09 12.30 p.m. 76.762 74° 78° Trans. reading 
same as last nigh 
and this a m 
Sun since 10.30 
9/10/09 3.00p.m. 76.761 75 Clear. Trans. read 
ing same as last 
night and when 
key completed 
9/11/00 S45 a.m. 76.734 69° 81° Clear. Trans. read 
ing same as last 
night and when 
key completed 
9/11/09 11.80a.m. 76.754 71° 78° Clear. Trans. read 
ing same as last 
night and when 
key completed 
9/13/7009 8.40a.m. 76.770 79° 86° Clear. Joint open 
W. side of key, 
1/16-in. 
9/13/09 1.00p.m. 76.785 85° 96° Clear. Joint open 
1/4-in. 
9/13/09 4.00p.m. 76.783 85° 87° Clear. Joint open 
5/16-in. 
9/14/09 855 a.m. 76.770 84° 100° Clear. Joint open 
3/16-in. 
9/14/09 1.45 p.m. 76.786 85° 93° Clear. Joint open 
1/4-in. 
9/14/09 4.10p.m. 76.782 82° 85° Clear. Joint open 
1/4-in. 
9/15/00 9.00a.m. 76.764 75° 78° Clear. Joint open 
1/16-in. 
9/15/09 12.45 p.m. 76.764 81° Cloudy. Joint open 
1/8-in. 
9/15/00 400p.m. 76.755 69° Cloudy. Joint open 
1/16-in 
9/16/09 900a.m. 76.749 69° Cloudy. Joint open 
1/32-in. 
9/16/09 1.00p.m. 76.752 67° 78° Joint open, 1/32-in. 
9/16/09 400p.m. 76.754 67° 75° ws a 1/32 “ 
9/17/09 9.00a.m. 76.739 69° 78° 7 Ee 0 = 
9/17/09 1.0 p.m. 76.759 71° 82° = " 0 ” 
9/17/09 4.00p.m. 76.758 71° 80° - ae 
9/18/09 8.55 a.m. 76.748 67° 85° ag ws 0 “ 
9/18/09 11.50a.m. 76.751 67° 83° ~ 1/32 
9/20/90 8.50 a.m. 76.750 T7° 82° = a" 1/16 “ 
9/20/09 4.00p.m. 76.780 80° 85° S a we. 
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-ACH HALF ARCH TAKEN DURIN ACIN 
RIVER BRIDGE 
le 
No. 5 Tem, 
lo4l5 “4 25 
1410 SS) 65 ft 
10.408 i4 = it 
10 40 “ . 
10.3 77 : 
18 7s Se I 
Teh iuay Nt 3e \ 
10.368 s LV 
10.358 73 t V and \ 
Ww 1 wa \ 3 
10.395 st 2 = 
lib ew SS io I 
Lou i4 Se I i 
Looe st) 3 
10.381 i7 . 8 
10.376 7s se 
ro ek “st Se \ 
LOS x5 Qe IV f ; 
14s 7 Se Va \ { 
14g “ \ I t 
\ t would ‘ ) \ 
he of t ‘ would . ' 
‘ vad t ) \ 
wa ] gned w ild ise 4 
he ram 
iddition to t ydra k 
oxes r wedge i ‘ ick va 
It was und tha t x x : 
than any of the yt r de é ow 
that these boxes would be rsed wat ‘ 
positio va be vy mean Wate ev va t 
hat would be practically ipo to ; and 
dry The sand-boxe i en ited ‘ 
ast steel, and the « ited was but tle 
hat of the doubl ‘ N ‘ 
finally adopted 
The desig rf hese double t t x i 
finally used, |} 2 wa ge i t A M I 
County Bridge Engineer Ww le ok 1 t s 
lesign for mila gle-a g ew-weds ! 
peared to be exactly what w eeded I N ad 
of carefully annealed t stee n four sectio ed 
on all sliding and bearing surface ‘ ery 
adjusted to uniform height w t | t l 
motion allowed for wa a vertical drop 6 and 
the slopes were calculated so tha wekir would t 
required to hold them under ful oad They were yw 
ered by four men on each ew Each wedge weigh 
ipproximately 1,350 lt 
Next in cost to the steel wedges were the screw-jack 
each of which was designed to lower 105 ton and lift 
22 tons The hydraulic jacks wer d to be the n 
expensive 
Estimated cost of ind-boxes $1.00 
<stimated cost o rew-wedge 160 
Estimated cost of rew-jacks OO 
Estimated co of hydraulic jack 4M) 
Particular attention alled to the h 
workmanship required on the ente rt I Wid 
done with unusual care The planed joints were required 
to be perfect, and were the the writer has ever ¢ 
In fact, the workmanship was better than that required 
for standard railroad bridge work I view o s, and 
ilso of the fact that the structure wa my t 
the writer is of the opinion that the unit str es a 
umed were not unreasonable 
The bridge was built by Cuyahoga County inder 
direction of A. B. Lea, former County Engineer, and ft 
R. Lander, present County Engineer Th tructure wa 
designed by A. M. Felgate, County Bridge En er I 
Contractor was the Schillinger Brothers Co rhe } 
dent Enginer was A. L. Steven The nte wer 
by the Interstate Engineering C« and e wedge s 
cast by the Variety Iron Works Co of Cle md 
a 
THE POWERS AND DUTIES OF THE 
joard of Railroad and Warehouse Commi 
materially enlarged by an act passed by the legislatur 
of that state and, which it is understood, will withou 
question be approved by the Governor The a ex 
tends the jurisdiction of the commissioner to cover 
common carrier of every description, in luding ee] 
ing car companies, express companie ands steamboat 
lines, but excluding teaming companies and also treet 
railroads, back lines and vehicles of a light character 
Salaries of the commissioners are made $6,000 per year 
for the chairman, $4,000 per year for the other mem 
bers and $3,500 for the secretary Commissioners are 
authorized ‘‘to appoint such other persons and employees 
as are necessary,”’ et but no specific mention seems 
to be made of engineers The act appears to give the 
commissioners substantially all the powers in the way 
of compelling reports of yearly operations and of acci 
dents, and control over rates, as are now vested in pub 
lic utility commissions of other progressive states, ex 
cept that it does not seem to give control over the issue 


of stocks and bonds 
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The “Ransome Unit System”; A Separately- 
Molded Reinforced-Concrete Construction. 


By ALEXIS SAURBREY.* 

Unit systems of reinforced concrete find their 
justification in the greatly reduced amount of 
falsework required as compared with the mono- 
lithic type Further, it is believed by many en- 
gineers that inspection of the finished pieces be- 
fore erection is the only reliable safeguard 
tgainst occasional failures, and all engineers 
agree that field inspection of reinforced-concrete 
work under present conditions is a very onerous 
and difficult matter. For these reasons, there 
has been devised a system of reinforced-concrete 
construction in which all of the various members 
are Cast separately in a casting yard and set 
into place in the structure as independent pieces, 
linked together = by interlocking steel rein- 


B<— 
Fig. é Fig. 3. 
Figs. 1 to 3. 


forcement covered with the concrete slab poured 
in place. One development of this system has 
been devised and patented by Ernest L. Ran- 
some and has been termed the “Ransome Unit 
System.” Recently its effectiveness has been 
demonstrated by the completion of a four-story 
building, 60 ~ 200 ft. in plan, for the United 
Shoe Machinery Co, at Beverly, Mass, and fur- 
ther established during the progress of the ad- 
ditional buildings now being erected for the 
same company. A short description of the 
methods used and the design of this kind of 
work may therefore be of interest. 

The greatest difficulty in the economical con- 
struction of “unit” work arises from the fact 
that it becomes necessary to make special pro- 
vision for the compressive area in beam or 
girder, while in the menolithic construction, the 
slab provides the necessary compressive area. 
The “Ransome Unit System” is based upon the 
ideal that it is possible so to unite the slab and 
beam that they may be considered as working 
as a unit. 

In the latest development of the method the 
U-bars have been designed with a view toward 
creating the required tie between the previously 
erected beam and the slab which latter is molded 
on the ground. 

This particular feature of the new method of 
construction is in direct contradiction to ac- 
cepted theories; in fact, the usual specification 
calls for “all beams and girders to be molded in 
one monolithic piece with the slab directly above 
same’—or similar words. In the writer's 
opinion, this particular specification is of great 
importance in all cases where the U-bars have 
been designed according to the old-fashioned 
shear theory; in the more modern methods, 
where the U-bars are considered as acting in 
tension only, this objection vanishes entirely. 
Let, in Fig. 1, the dotted line ab represent a 
section of the reinforcement of a reinforced-con- 
crete beam, let, further, ed and ef represent two 
vertical cracks such as have been observed by 
Turneaure, Morsch, and many others; let, fur- 
ther, the stress in the steel increase to its work- 
ing load, where we know that many such eracks 
exist, as their first appearance is noted under 
stresses as low as 4,000 to 6,000 lbs. per sq. in. 
In Fig. 2, the portion cdef is again reproduced in 
larger scale, and the small concrete body cdef 
now appears as a kind of cantilever beam at- 
tached to the upper portion of the beam along 
the line df, and loaded at its extremity e with a 
force A pulling to the right and at ¢ with an- 


*Plainfield, N. J. 


other force B pulling to the left. The actual 
load on the cantilever will be the difference be- 
tween A and B, and assuming A to be the 
larger, the resultant force will be S=A—B pull- 
ing to the right as shown in Fig. 3. This pro- 
duces a bending moment M =S H, where H must 
be approximately equal to, but always smaller 
than, the distance from the steel to the neutral 
axis, hence the stress in the U-bar ed becomes 
approximately 

s S H ~ P, where P represents a distance 
approximately equal to the distance between 
cracks, but always somewhat smaller than that 
distance. This may be written 

8 H 


S P 
so that the resultant of s and S always passes 
near the point f of Fig. 3. If now the U-bar 
is so well anchored into the upper slab, and 
around the main tension bar below, that no 
Sliding of the U-bar can take place, in its own 
direction, then there can be no failure of the Ssys- 
tem by sliding along the structural joint df 
when the angle def is so small that the angle 
of friction between the stem and the slab is not 
exceeded. Hence the spacing of the U-bars is 
determined by the angle of friction between con- 
crete and concrete, molded against one another, 
which angle is presumably in the vicinity of 41°, 
so that if the U-bars are spaced less than the 
distance H, -there is no danger of sliding be- 
tween slab and stem. The further calculation 
of the size of the U-bars would carry us too 
far if we went into the details, although they 
are very simple; suffice it to say that the cal- 
culations finally dissolve themselves into pre- 
cisely the same as used for the diagonals and 
verticals of a truss; the U-bar representing the 
verticals and the compression stress in each 
concrete cantilever representing the diagonal in 
1 Howe truss. In making these calculations, 
due allowance must be made for the influence 


U-Bar extending 
from Column 
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FIG. 4. DETAILS OF CONSTRUCTION 


of the bent bars of the member if any such 
bars are used, as will frequently be the case. 
A recent patent, granted to Mr. Ransome, pro- 
vides for the further details of construction, the 
main details of which are shown in Fig. 4.* The 
previously-molded columns are erected on their 
footings, and set dry, while the grouting is 
done from the top after the setting of the gir- 
ders and beams. For this purpose, the columns 
have a longitudinal hole terminating in a wider 
cavity at the bottom which receives the grout 
which is poured from above. The general prin- 
ciple of construction is to set all pieces dry in 
so far as possible, seal the joints with dry mor- 
tar, or fairly dry mortar, and then pour the 
grout which finally unites the several pieces to- 
gether. The columns may of course be made 
of any cross-section, but the round and the 
octagon shapes are best adapted for factory 
purposes, and the reinforcement is then natur- 
*These drawings are not those used for the Beverly 
work, which differs from that shown in several particu- 


lars, especially as to the method of tying adjacent mem- 
bers together. 


ally of the “hooped” type. It is, howeve; 
Sary to enlarge the caps and bases 
umns so that, at these points, the cone; 
will be able to transfer the weights. T} 
for this is that it has been found 

to make the main column reinforcem, 
tinuous from story to story; however. 
tinuity obtained at these points 
types of construction is more 
real in most cases, and it is just as we 
pense with the uncertainty of these joint 
have always been justly considered as 
the weak points in reinforced-concrete ; 
tion. Instead, the unity of constructio; 
tained by means of longitudinal rods «, 


in t} 
imagin 


rods are bedded in the grout poured 

central hole, as described above, and 
any relative movement of the column 
and below, if indeed any such moveme: 
take place. 

On top of the columns the main gir 
placed, the ends of each girder being 
so as to cover the cap of the column 
with a margin of one or two inches 
ders have pockets into which the 
loosely with their dove-tailed ends. The 
of beams and girders project above th: 
face of the concrete, and the bent-up 
all members also project above the 
Thus, when the slab is finally poured, th 
pressive function of the slab is ensured 
ing to the principle described above 
projection of the tension bars above th 
of the beams or girders also makes it 
to tie the various elements of construct 
gether in a manner similar to that used 
eral types of monolithic construction, |) 
of individual top bars placed alongsid 
upper portions of the main tension | 
desired, the bars may be laced or ti 
gether, but for ordinary construction the 
juxtaposition of the rods accomplishes a 
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Elevation. 
OF THE “RANSOME UNIT SYSTEM.” 


is necessary. Of course, the larger the bod) 
concrete surrounding these bars, the firmer | 
connection, and for this and other reasons 
previously-molded members are made as |! 
as up to the approximate position of the neu'r 
axis. The thickness of the slab itself will 
ally run considerably less than what would 
required to bring the bottom of the slab d 
to the neutral axis, and so the beams and 
ders are joined to the slab with a bevelled jv 
giving a slight draft to the forms, increas 
the strength of the joint, and affording a s 
ciency of concrete around the joining bars 
develop the required grip of concrete aro 
steel. 

In the buildings constructed so far, the be 
have been spaced about 4 ft. apart, and « 
for heavy factory floors a slab thickness of 
ins. inclusive of the finish coat, has been fo 
amply _ sufficient. The slab is molded o 
wooden or metal panels resting with their ed: 
on 8 x 6-in. wooden stringers; the stringers 
fastened to the beams by means of bolts. T 
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lune 15, IIT. 
nerete pieces are placed by means of 
derrick; as shown in Fig. 6, the der- 
up four or six beams at a time and 
quickly and neatly in position. The 
forms are handled by the derrick, 
of “two-man size” a couple of helpers 
net have them in position in short 
derrick is also used for concreting 
which purpose one-yard buckets 


for 


round convenient. One derrick will 





FIG. 5. CASTING YARD AT THE BUILDING OF THE UNITED SHOE 


MACHINERY CO. 


(Showing also some columns cast 


set all the exterior and interior columns, 
rders, beams and slab forms for a space 30 
Go ft. in less than a day, leaving time enough 
onecreting the floor slab of the same panel 
For an engineer used to the customary forest of 
res and timbers under the floor, and large 
gangs of wheelbarrow and spade men on top 
of the floor, it is quite a revelation to see the 

vothness and comparative ease with which a 
floor of this kind is put up. The labor is es- 
entially skilled labor as compared with that 
ised on older types of construction, and much 

the objectionable has been eliminated with 
the gang of “rough” labor. As the slabs carry 
nothing but their own weight under the dead 
weight, they may safely be stripped in two or 
three days after concreting, when the weather is 
fairly warm. 

The absence of all shoring underneath the 
floor makes it imperative that the beams and 
girders be designed strong enough to carry their 
wn weight plus that of forms and wet concrete 
slabs, in addition to an allowance for impact 
from buckets and so forth. But on account of 
the really excellent workmanship obtained on 
the elements cast on the ground and under 
favorable conditions, it seems reasonable to al- 
low somewhat higher concrete stresses for this 
particular type of loading; for a‘ mixture 1:2:4, 
ind for units 3 to 4 weeks old, 800 to 1,000 lbs. 
per sq. in. might probably be allowed without 
trouble. But in the majority of cases the 
stresses need not reach even this intensity, de- 
pending upon the conditions of the lay-out and 
the estimated loads. 

There is, of course, a number of objections 
which at once present themselves to the un- 
initiated. The writer has made it a point to 
verify if possible the accuracy of the work on 
the buildings at Beverly, Mass., and it must 
be admitted that the error in measurements is 
very small, in no case exceeding %-in. The 
columns above appear to be set exactly on top 
of those below, and all the columns line up to 
perfection as far as can be detected with the 
naked eye. It is impossible to avoid noticing 
the freedom from bulging and sagging beams 
ind girders, and the neat and true appearance 
f the work. The writer knows from experi- 
ence that great pains were taken with the 
buildings erected in 1907 of similar general de- 
sign, but erected according to the old method; 


ENGINEERING 


impossible 


from such defects 
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for handling 
comes by. 


Fig. 7. Setting a 
Machinery Co., Beverly, Mass. 
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great speed, 


wholly to avoid 
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results owing 
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used for the col 
they are 6 ins 
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up without tr 
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iron; the cores 
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forms on the ground 


locomotive 


about one minute 
objections have solved 
and the finished 
evidence of the soundness 
the efficiency of the means 
test loading of 





Wall Slab in Place, United Shoe 


given very satisfactory 
and in spite of the heavy machinery revolving at 
vibrations are not noticeable. 
plant used at Beverly 


for bringing 


the concrete 
which it 


buckets placed on a flat car running on 
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FIG. 6. DERRICK HANDLING FOUR 
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materials sideration 
to the mixer hoppers, and another inclined rail- 


delivering 








of the machinery 
tra set of 


transmissions required an ex- 
bridge beams which might ordinarily 
with It will be noted from Fig. 5 
large flue-columns are cast in 


exceed the capacity of the derrick 


be dispensed 
that the 
place, as they 
considerably. 

The principal 
kind 
gineering, 
the forces in the 


very 


requirements on construction of 
are good plans and careful field en- 
coupled with intelligent handling of 
field. It is admitted that these 
requirements are the same as for the monolithic 
type, but.on account of the higher type of men 
and the much smaller number, the 
management becomes less of a burden. In fact, 
if scientific management has any possibilities as 
applied to field engineering, one of the 
places where it is adapted and will give 
the as no other forms of econtract- 
ing approaches so much to the routine and per- 
manency of form as this. 

The work done so far compares very 
favorably that of the older buildings in 
spite of the general advance in cost of labor and 
materials. It may be stated that a saving of 
at least 10% is easily obtained, and it may in 
some cases run as high as 25%. 
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with 


The “Unit System” of Separately-Molded 
Reinforced-Concrete Members as Applied 
to a Large Factory Building. 


A system of reinforced-conctete .eonstruction 
which has been developed in the past few years 
employs. separately-molded 
the way, 
for concreting connections 
pleted as rigid as 
the method. The reinforcing bars in 
the project at the connections and are 
embedded in concrete placed after assemblage, so 
that the reinforcing 
continuous (as in 


members which 
provision being made 
so that the com- 


one built under 


are 
erected in usual 
the 
structure is 
monolithic 
members 
system becomes practically 
a monolithic structure) instead 
of being independent in each part. The amount of 
concrete deposited in is only about 2 or 
3% of the total amount, or of the amount which 
would be deposited in place under the mono- 
lithic system of construction. Individual mem- 
bers may be inspected or tested, as in steel con- 
struction. 

A partial and elevation of a building 
constructed under this system, which is controlled 
by the Unit Construction Co., are given in Fig. 
° Kot tn" 1, _ — the prteniple 
‘ ¥ + of construction. This is 
ty \ the oxide mill of the 

National Lead Co., at St. 
Mo., It is a 
building 


place 


section 


Louis, five- 


story about 


Section. 
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FIG. 3. 
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100 
plan. 
cal 


1222 x @ tt. in 
Some of the typi- 
members are shown 

in Figs. 2, 3 and 4. 

The columns, Fig. 2, 
are provided with brack- 
for the support of 
girders. The steel 
for reverse move- 
ment in the girders, pro- 
ject into the space over 
the column bracket, 
the girders being cut 
back as to expose the 
sufficiently to give 
length 
This is 
Fig. 3, and 
projecting rods of 
contiguous’ girders 
arranged as to 
The floor slabs 
(Fig. 4) consist in gen- 
of a thin plate 
strengthened on the four 
sides by a heavy rib 
and having a central rib 
also. These ribs rest 
on shelves or ledges on 
the sides of the gir- 
ders (Fig. 3), the ar- 
rangement- being such as 
to bring the top of the 
slab above the top of the 
girders. The slabs are 
not placed in close con- 
tact, but with open joints 
to receive 
grout. The outer face 
of each side rib has a 
groove, so that the two 
grooves of adjacent 
slabs will form a _ key 
for the grout filling. On 
the first floor of one of 
the buildings the slabs 
are designed for a load 
of 500 Ibs. per sq. ft. 
The slab is 3 ins. thick, 
but the depth over 
ribs is 17 ins. and the 
ribs are thicker’ than 
in the slabs shown in 
Fig. 4. 

The reinforcing rods 
project from the sides of 
the floor slab into thé 
Space above the girder, 
and the rods of two ad- 
jacent slabs overlap in 


ets 
the 
rods 


sieel 
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for 
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two 
are so 
overlap. 
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PART ELEVATION AND SECTION OF BUILDING ON THE 
“UNIT SYSTEM” 


OF REINFORCED-CONCRETE CONSTRUCTION 


(OXIDE MILL OF THE NATIONAL LEAD CO., AT ST. LOUIS, MO.) 


(Unit 


“UNIT SYSTEM.” 


Cross Section. 


SYSTEM.” 


Construction Co., St. 


Louis, Mo.; Designers and Builders.) 


this space. When the spaces at the ends of th 
girders and between the floor slabs are filled 
with conerete, a very rigid construction results 
The roof construction is similar to that of the 
floors. The wall slabs are fitted to groov: 
the columns and then grouted in place; the sla 
has a groove in each edge to form both «a ke) 
and a passage for the grout. In this ty) 
building the strength is in the structural frame- 
work, and the wall slabs form simply a filling 
or curtain. Where it is desirable to connect the 
walls structurally with the columns, the latter 
are made with slots to receive bars which «x- 
tend through the columns between the jiints 
with the slabs. 

In placing the field concrete to connect 
unit members no attempt is made to for 
complete bond with the concrete of these m 
bers; the field (or grout) concrete is used ei 
in direct shear or in compression, or as a m: 
for bonding the projecting and lapping bar 
the space between the units. The exposed 
faces of the units are cleansed thoroughly 
soaked with water before the grout concret: 
placed. 


The erection of the members is done in m 
cases by means of a locomotive crane. For ' 
stack building of the National Lead Co.’s pls 
(noted below) there was used a stiff-leg derr 
with a 60-ft. boorn, mounted on a traveler ab: 
50 ft. high. The traveler backed away fro 
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the erection progressed. The erec- 
iilding is shown in Figs. 5 and 6. 
girder is being set in place on the 
kets, and the rods may be seen 
m its ends. In Fig. 6, a wall 
lowered into place, sliding in the 
e faces of the columns. The ver- 
3 iy be seen, projecting from the 
olumns. 

rected on this system include the 
15-stall roundhouse at Waukegan, 
‘igin, Joliet & Eastern Ry.; a grain 


COLUMN. 


e Stacks are filled with alternate layers 
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buildings, 


second-floor 





considerable 
arrangement 
and casting yard 


SETTING A CONCRETE GIRDER IN PLACE ON THE CONCRETE 


‘Stack Building of National Lead Co., at St 


or. of 15,000 bushels capacity, at High- conveyor overhead 
I for the Highland Milling Co.; a ware- 

at Chicago for the Universal Portland Ce- 

Co.; also buildings for the Search Light 

Co. at Chicago, and the Ohio Cultivator 

it Bellevue, Ohio. Buildings for the Na- 

| Lead Co. include a warehouse at Kansas 
nnealing house at Granite City, corroding 

ks at Chicago, a building now under con- 
tion at New Kensington, Pa., and several 
tures at St. Louis. The work now being 

at the plant of the National Lead Co. at 

St. Louis, Mo. (Sublette and Manchester Aves.) 
des six buildings; stack building (105 x 750 

d 50 ft. high), oxide mill, machine shop, 

nill, office building and welfare house, and 

i stable and automobile shed. The stack build- 
ng is divided into 82 bins or “stacks” 19 x 45 
and about 30 ft. high; these open upon a 
i6-ft. aisle or passageway. A telfer system op- 
rates in this aisle and above the stacks, and 


bins, and 
measured hopper above 


is carried push cars to 


for charging. mixer discharges 
the concrete into %-yd. dump cars operat- 
tramway. tramway i 
extending 
consisting connected 
semi-circular 
deliver the 
rectly into the forms for the units or members, 
arranged 


crete being delivered 
car moving away from the chute. 


particular 
extent of the work, by the 
» completed, and by the 
poured daily for economi- 
operation 
construction 


it is necessary, of course, 


for casting the 
members) so 





FIG. 7. DUMPING CONCRETE INTO FORMS FOR UNIT MEMBERS. 


(The %-yd. dump car is operated by a cable on the trestle.) 


places them on the ground 
within 
locomotive 
serves the 
flat cars for delivery to this crane 


rves for the handling of lead and tanbark. 
buildings, 
ese materials, and the maximum lateral pres- 
re at the bottom is estimated at about 125 
s. per sq. ft. This building has no windows 
r other side openings except those required 


construction, 
“Unit System,” has been developed by J. 
Morley and Albert J. 
rr the telfer system, light and ventilation be- Chief Engineer, 
ng provided for by skylights and louvres in the 
roof. As the corroding process evolves corrosive 


gases, these louvres and skylights are made en- 


respectively Superintendent 
Construction, 


Construction Building, 

























































A New Tripping Device for Steam-Shovel 


Dippers. 


\ eam-shovel dippe levised \ 
ginee A. H. Gedd ) 
na Car , « , 
f 4 » ‘ 

i r | y w I t 
dipper is opened to discharge mater ‘ ated 
rope n the hand f the stean 
frequently the force required x 





FIG. 6. SETTING A CONCRETE WALL SLAB IN PLACE IN THE 
GROOVES OF THE COLUMNS 





loor of the dipper Steam i ud 1 and . ted 
trom the cylinder, which mounted o 
through a three-way valve located 6 ! o 
he raneman’'s eat \ team 4} e® eX d 
valve along the boom as far as the dipper k t ! 
Ss connected at thi point by i ou 
flexible hose leading to the vliinder 
At the request of the nventor t device wa 2 
i trial on steam shovel No. 216 at work in Culebra € 
The cylinder used was one taken from availal 
and was not perfectly suited to the work rhe test wa 
begun on Jan. 1S and ended on March 31 and 
period the shovel excavated an average of 1,418 cu 
a day In the 60 working days from Oct. 30, 1910 
Jan. 12, 1911, thi ime steam shove workin ind 
practically the same conditions, using the old 
excavated an average of 03 u. yd i day x 0 
shovels working under practically the ime nditior 
using the old style trip, during the period of the test 
xcavated an average of 1,222 cu. yd i day 
The committee which considered the mer f the de 
vice consisted of Major T. C. Dickson, | 
Shops; W. H. Bates, Supt. of Steam Shovel Repair nd 
Lewis Webster, Steam Shovel Engineer. ~ I: t report 


this committee says: 


While the effect of the device upon the amount ex 


cavated is based upon the operation of a single shovel, 
the above data indicate in the opinion of the committee 
that the device increases the output by at least 140 cu 
yds. per working day. Taking the cost of the excavation 
at 67 cts. a cu. yd., the value of the device would be 
$67 per day. It is estimated that the device can be made 


and applied in quantity for about $125 per shovel 
Account was not kept of the actual cost of repairs made 
to the device, and the committee is of the opinion that 
the cost of repairs and maintenance of the device wil 
appreciably exceed the corresponding costs with the rop« 
trip, but that the cost of original installation and the 
cost of running repairs will be small in comparison with 
the value of the increased output, as estimated above 


The committee recommends its adoption and installatior 
on all dipper sticks of 95-ton shovels on which 4 or 
D-yd. dippers are used 


=~ + 

HARBOR IMPROVEMENTS AT PHILADELPHIA T 
Department of Wharves, Docks and Ferries has prepared 
plans for the improvement of the port which would 
involve a total expenditure of $25,000,000, the money to 
be raised by bonds issued as required Extensive im 
provements are needed at once to retain and increase 
shipping trade It is proposed to build p LOOM) 
200 ft. long with tone o concrete wall and olid 
earth filling: upon these would be warehouee T 
U. S. Government, also, is working the establishment 


of a deep channel 800 to 1,200 ft. wide in the Delaware 
River, giving a depth of 35 ft. at low water from the 
city to Delaware Bay The above particulars are taker 
from the fourth annual report of the Department 
Wharves, Docks and Ferries, which has been prepared 
by Mr. Joseph H. Hasskar!, M. Am. Suc. C. E., Acting 
Director An account of proposed improvement in the 
port of Philadelphia appeared in Engineering News of 
Feb. ¥6, 1911. 


*Abstract of an article in the ‘“‘Canal Record’ of May 
3, 1911. 
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State Fair Live-Stock Building at Dallas, Tex. 
A Novel Arch Roof and Comparisen With 


a Truss Roof. 

By HOWARD E. ARTHUR,* M. Am, Soc. C. E 

The new Live-stock Building now in course of 
construction on the grounds of the Texas State 
Fair Association at Dallas, Tex., possesses an 
unusual feature in a roof construction distinctly 
different from the types ordinarily employed in 
buildings of this kind. The roof is carried by 
steel rib arches, and these arches rest on the 
tops of side-wall columns; the columns are 
braced to resist the arch thrust by inclined tie- 
beams inside the building, anchored down by 
counterweight concrete. A careful estimate of 
the weight of this roof shows it to cost about as 
much as the typical arena style of truss roof. 
The arch roof was designed by the writer for 
this building in January, 1909, but the money 
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Foundation 


f £ye 


(40 =~ 


00' 0" 


ing. The third type was cheaper than the one 
selected, but the bottom chord was objectionable. 

The dead load of the entire roof is about 15 
Ibs. per sq. ft., and the wind load is very small. 
The purlins have 24-ft. span and are only 7 ins. 
deep; they have camber bars about 4 ft. on cen- 
ters to raise the wood filler so that the roof 
sheathing will remain level. The foundations all 
had to go about 9 ft. below surface in order to 
find good bearing soil; the upper 7 ft. is black 
waxy soil, very fine for raising four crops per 
year, but poor for building purposes. 

The connection of the inclined tie to the post 
was made with a %-in. plate and two 4 x 4- 
in. angles, care being taken to have the angles 
thick enough to resist bending in either direc- 
tion. These angles were riveted to the post with 
an air hammer instead of the shop squeezer, as 
the air hammer would not cause heads to grip 
the metal as tightly, thereby leaving more 
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LIVE STOCK PAVILION FOR STATE FAIR GROUNDS, DALLAS, TEX. 


originally appropriated for the building was com- 
bined with a similar amount raised by the citi- 
zens and put into another building, which caused 
the Live-stock Building to be postponed two 
years, 

THE ARCH ROOF.—The main feature of this 
building is a solid shallow arch rib only 15 ins. 
deep, with three hinges. The thrust of the arch 
is taken up by a stiff post acting as a cantilever. 
This post is a 20-in. 140-lb. Bethlehem girder beam, 
and is-~held in equilibrium by an inclined tie 
connected to the post about two-thirds the height 
above the base, acting together with a strut be- 
tween the base of the post and the foot of the 
inclined tie, where there is a counterweight. 
These counterweights are made of concrete and 
each one contains 16%, cu. yds. A horizontal tie 
in the ground, composed of eyebars extending 
from one counterweight to the other, balances 
the entire arch thrust at this point. 

The other types of frame considered in design- 
ing this building were (1) the usual open-weh 
three-hinged arch with spring line hinges at 
floor level, (2) a simple truss with inclined top 
chord and curved lower chord, 10 ft. deep at the 
center, and (3) a three-hinged arch like the one 
selected, except a bottom chord was contemplated 
at spring line. The objection to the first was 
that its form would probably be such that it 
would be too wide where it cuts through the 
seats and either compel the public to walk 
through the web or step down and around it. 
The simple truss was dismissed as being not 


sufficiently pleasing to the eye for a public build- 


*Chief Engineer, Mosher Mfg. Co., Dallas, Tex 


strength in the heads to resist tension on them. 
There are 20 %-in. rivets connecting these angles 
to the post, at an average pull on each head of 
2,250 lbs. for dead load only. For a larger span 
than this, a plate-girder post would be better, 
as the web could project out and all rivets would 
be in shear only. 

The arch design used here, with a 24-ft. spacing, 
weighs 1,375 lbs. per lin. ft. of building, or about 
13 lbs. per square foot of ground area. The truss 
design, with 20-ft. spacing, weighs 1,519 lbs. per 
lin ft., or about 15 lbs. per sq. ft. The steel in 
the roof weighs 2% Ibs. per sq. ft. more for 
the truss design than for the arch. Thus the 
weight of steel below the purlins is about the 
same in the two designs. The wind produces 
much larger strains in the truss than in the 
arch, though the truss columns are fixed at their 
bases. The weights of these designs were taken 
from shop details and are therefore very close 
to being correct The additional concrete re- 
quired by the arch design for counterweights 
was 3224 cu. yds. per panel, and was let for $6 
per cu. yd. in place. 

The eave of roof in the arch design is only 
about S ft. above the top seats. With the truss 
roof this space would necessarily have to be 12 
ft. higher, which would require 12 ft. additional 
brickwork all around the building. This brick- 
work makes the truss plan cost just a little more 
than the arch design. 

The arch roof requires more care in erecting. 
The first pair of arches will have to be sup- 
ported every 25 ft. until all bracing is in then. 
Two gin poles will erect the rest without any 


other supports 3efore raising the 
one will have to be carefully measured 
center of pin holes; then they will 
up to get the best results, and marks 
suit, and it may be necessary to put 
plates at columns to obtain uniformity 
The contract for the building was aw 
the Mosher Mfg. Co., of Dallas and 
Tex., as lowest bidder, the arch des 
adopted 


Permanent Survey Monuments for 1 


and Cities.* 
By KALPH B. SLIPPY.+ 

In the writer’s opinion the following are th: 
of good monuments for cities and town 

1. They should not be expensive in first 

2. They should be easy to place in the corr 

3. They should be difficult to move from 
position. 

4. They should be of durable material 

>. They should be easily identified and & 

6. They should be easy of access. 

Various materials have been used for 
The following are probably the most practica 

t. Iron pipes or rods driven into the eri 

2. Iron pipes or rods surrounded by cement 
3. Cast iron stakes of various patterns. 

4. Iron pipes with a screw top upon wh 
is preserved; or the top may unscrew 
marker of brass or copper. 

>. Solid or reinforced concrete built in 

6. Solid or reinforced concrete made in 
set in the ground. 

7. Cut stones, set on end and bearing a 
or brass plug. 

8. Irregular stones set on edge or end, w 
out marks. 

9. Vitrified clay monuments of various 
sizes, 


p 


Of these perhaps the cheapest are the 
rods driven into the ground. They can be 
scrap iron bought of any junk dealer at a low 
are as easily set as an ordinary stake If 
least 2 ft. into the ground, they are not 
turbed by slight accidents although they ca: 
out and redriven easily. They are also 
that they bear no special identification mark 
that reason are not good. However, if surro 
concrete they will come the nearest to fulfil 
requirements given above. 

Cast-iron stakes are not so satisfactory. The 
easily broken in driving even when a woode! 
used to cushion the blow. When once dr 
have all the advantages of iron rods set in co 

Iron pipes of specially constructed pattern 
whenever the expense will be justified. The 
marks apply to cut stone monuments, 

Solid concrete monuments are not as good 
having the iron rod buried in them, If used it » 
simply be a question of relative expense 
whether to build them in place or to make 
the shop and set them afterward. Irregular 
stones and vitrified monuments should not be used wh 
there is much danger of disturbance. 

Monuments may be placed at the intersection 
center lines of the cross street, at the block corners 
on ,offset lines. Wherever they are set there is 4 
of their being removed during the construction of 
improvement, If in the roadway, they may be dé 
when pavements, sewers, water, or telephone 
are put in. If placed at block corners, they n 
destroyed when new buildings are erected or wh 
walks are built. 

In residence districts, it is probably better t 
them at the block corners although this require 
more monuments. The writer would prefer to 
simple iron stakes at all block corners rathe 
more expensive concrete monuments in the str 
tersections as the additional number would enabl 
to be checked up with greater ease. In additior 
ean be used for lot surveys with greater facil 
business districts, it is probably better to take 
ences to the permanent buildings and record new 
ences as the old marks one by one become worth! 

The previous remarks have been made with r 
to monuments for land lines only. The concret« 
uments, if built deep enough to resist the ac! 
frost, will be of great use as bench marks 
lighter monuments are used, it will be well io m 
few more substantial ones for bench marks. 

Elevations taken on sidewalks, curbs, manhole 
drants, and even on the water table of brick bu 
are more or less uncertain. Perhaps the only sal: 
to preserve elevations is to run check levels at int 
of a few years. 


*lrom the ‘‘Proceedings’’ of the 23d Annual Meet 
the Iowa Engineering Society. 
7Waterloo, Iowa. 
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It is generally accepted that cast-iron water 
the bell-and-spigot pattern is of better 
juality when cast with the spigot-end up. When 
cast in this position, a shrinkage head, which is 
simply an extension of the pipe at the upper end, 
can be easily provided. The dirt which may be 
present in the molten iron when poured will then 
rise into this shrinkage head, or extension piece, 
which is subsequently cut off in a lathe. Inci- 
dentally a much closer fit at the pipe joints is 
ybtained by turning the spigot to exact size at 
the same time the extension piece is cut off. 

When the pipe is cast with the bell-end up, on 
the other hand, an effective shrinkage head is 
scarcely practicable. The dirt in the iron rises 
n the mold as before but its passage up into the 
shrinkage head (if any be provided) is obstructed 
by the flare of the bell. As a result, dirt collects 
at this point and the pipe is weakest at the very 
likely to be the most strained. 

Only a prohibitive difference, therefore, between 
the costs of casting pipe in the two positions 
would justify the very general American practice 
ff casting with the bell-end up. But that such 
a difference does not exist is shown by the fact 
that practically all water pipe is cast socket-end 
ip in European countries and even in Japan. 
Many different methods of producing pipe in this 
position are in use, one of which, the Herbert 
system, is described elsewhere in this issue. In 
Ontinuous systems such as this, an additional 
\dvantage is secured through preventing the pos- 
sibility of chilling the castings. With the old 
methods, especially in the winter time, the pipes 
ire apt to be chilled so hard as to make it al- 
moSt impossible to do any machining on them 

even cut them off without reheating. In the 

ntinuous systems, the iron is poured in while 
mold is still hot, and a softer, tougher cast- 
is the result. 

he true explanation for the American habit 

' casting pipes wrong end up seems to be merely 
ause it is easier with the equipment in use in 
‘Ss country, and because the makers are encour- 
ed in the use of the easier method by the laws 
verning the award of municipal contracts, 
hich practically compe! the acceptance of the 


pipe of 


place 
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lowest bid 
nished. 

A distinct step in advance has been taken by 
the installation of one of the English pipe-mold- 
ing systems at Coshocton, Ohio. The pipe made 
by this system can be sold, we are informed, at 
a price only about one dollar per ton more than 
for that produced by the old method. This dif- 
ference in cost is much more than offset by the 
superiority of the product. The success of this 
nstallation should encourage engineers to posi- 
tively insist on having pipe cast in the position 
specified. 


without regard to the quality fur- 
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The development of the separately-molded sys- 
tem of reinforced-concrete construction goes on 
apace. It is now some four years since we de- 
scribed in these columns the first extensive ap- 
plication of the system to large buildings in the 
article on the storehouses for the Edison Port- 
land Cement Co., at Stewartsville, N. J. These 
were of the most simple type; mere one-story 
sheds with the plainest possible details of col- 
umn, beam and roof and wall slab, but the idea 
of casting each of the 
unit 


members as a separate 
was there and the application of the idea 
most successful. 

Since then we have shown some few other in- 
stances—notably the car barns at Harrisburg, 
Pa., where although still restricted to one story, 
the architectural layout required a somewhat 
more involyed treatment than in a plain cement 
mill. About two months ago we gave space to 
the description of a long concrete bridge at San 
Luis Rey, Cal., where the use of separately- 
molded units measurably reduced the difficulties 
of construction and consequently the cost. Here 
was a further broadening of the system in order 
to make it fit the extra requirements of an arch 
bridge. 

Finally, we present in this issue two articles, 
on buildings in widely separate sections of this 
country, which, to our knowledge, are the first 
buildings of considerable height and standard 
warehouse layout to be built by this economical 
and, from all present appearances, very effective 
System. 

The only reason for being of the 
molded concrete building is economy. There can 
be no claim that under equal conditions of 
manufacture, it is stronger, more roomy or bet- 
ter looking than its monolithic predecessor; in 
these respects its highest expectation can be 
but equality. In the matter of cost, however, it 
has theoretically the better of the argument be- 
cause of the reduction in the use of expensive 
forms, a reduction that has been the aim of all 
concrete users for ten years past. Forms flat 
on the ground on a mixing board may be of 
much lighter material, less complicated design 
and much more easily transferred for new units 
than when erected in the building—obviously 
the total cost for them must be less. So, too, 
the labor for erecting them and for filling them 
with concrete must show a considerable reduc- 
tion. Unfortunately, detailed costs of the build- 
ings shown in this issue are not given, beyond 
the mere statement of a reduction in cost, so 
Wwe cannot judge the extent of the expected 
economy. 

Although the opportunities for effective inspec- 
tion and the increased ease of concrete deposi- 
tion must result in an increased strength in the 
members themselves, the main criticism of the 
method as at first executed was in a lack of 
effective tie between adjoining members, thus 
losing that continuity which makes for both 
economy and strength in a monolithic structure. 
In the later developments this has been over- 
‘come, fo a considerable extent at least, and in 
the buildings shown in this issue, the joints are 
so designed that when completed their strength 
should closely approximate those cast as one 
piece, while at the same time the extra rein- 
forcement and concrete demanded by the dis- 
continuous units is not of any great consequence. 

To arrive at this strength it is obviously neces- 
sary that the erection should be carried out with 
even greater precision and care than in the build- 
ing cast in place, because there is no increase in 


separately- 









strength with age int separately-molded build 


ing; It must be built initially as strong as re 
quired. This precision requires skilled workmen 
and cOmplete preliminary studies of the layout 
which in themselves tend toward safety and in 


tegrity of construction 
Some years ago we rt 
could not have universal 
the restriction in sizes, of discontinuous members 
of the required 
buildings and of the unsightliness 
area wall slabs 


marked that the system 
application because 
multiplicity of Shapes in larg: 

f jointed larg 
These objections do not appear 
to-day. The 
defect of the system and narrow its 


so formidable first will always 

application ¢ 
certain layouts governed by the capacities of th 
handling The se 


noted, is being overcom« The 


apparatus. ond, as we have 
others are large 
architectural treatment 


nature of the design 


matters of Study of the 
reduce the 
of shapes to a workable minimum and a not un 
attractive plainness of outside wall may be the 
result of an effort on the architect’s part to avoid 
unsightly wall joints and expensive ornament 
Just as there had to be a gradual evolution 
a reinforced-concrete architecture from the older 
stone, 


should number 


brick and steel designs, so it 
pected that the separately 
draw 


mav be ex 
molded structures will 
away in general 


type from the monolithi 


designs they at first copied There bound 
come a field for concrete “lumber,” more-or-les 
standardized shapes and sizes, cast in a yard at 


any time and in any we 
building as 


ither and erected in the 
tied 


asonably mono 


separate units to be 
with steel and concrete 


lithic structure. 


together 
into a re 


- 7 

Two other articles in this issue show a spe 
cial application of those same methods otf 
economy which dictated the use of the sepa 
rately-molded construction noted ibove The 


problem of the 
tering comes just as close to the 


forms and cen 
pox kKketbook of 
arches as to the pocket 
book of the builder of concrete buildings, though 
in the former case the 


elimination of 
the builder of masonry 


solution has been sought 


for a longer time and with less apparent sui 
cess. The fixed quantities in arch construction 
are so many and the masses to be handled 
usually so great that the methods of erection 


and the design of the necessary 
not permitted of much 


centering have 


variation, except in de 


tails, through many years of practice The 
novelties offered by Mr. Aylett and by Mr. Wat 
Son, as described elsewhere in this issue, are 
therefore especially to be noted 

The problem in the two cases was somewhat 


different, largely on account of the difference in 
size of the two arches. The 

at the time of its construction 
concrete arch in the world and the design of its 
centering involved much more than the mere 
economy which is the ruling factor in the efforts 
to reform the falsework practice of 


tocky River arch 
was the largest 


smalier 


arches. What those considerations were are 
fully set forth in Mr. Watson's paper, together 
with the success with which the design ful- 
filled the expectations which had been had 
for it. 


Mr. Aylett’s scheme is radically different and 
appears at present to be applicable only to small 
arches Unless some thorough system of cross- 
bracing or other stiffening may be provided by 


further design, the suspended cableway in very 
large arches cannot be expected to be stiff 
enough to permit of safe working upon it. The 
swaying and swinging of the ordinary small 


unbraced suspcnsion bridge under a passing load 
is familiar enough to any suggest the 
complications of laying concrete on such a struc 
ture. The scheme, however, appears to be quite 
successful in the smaller size arches, and the 
careful studies made by Mr. Aylett for the 
gradually increasing sizes would indicate that 
he may yet find method of applying the 
scheme to much larger ones. 
The Aylett suspended center 
the first of its general type. It bears a family 
resemblance to a method by Mr. J. G. 
Strauss in the construction of the Belvidere 
Bridge in Illinois (Eng. News, Aug. 30, 1906, p 


one to 


some 


method is not 


used 


eM ne ot de OE 
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215), though that method did employ some low 
falsework spanning the stream. It will be re- 
called that Mr. Strauss molded box-like hollow 
concrete voussoirs on shore and hoisted them 
into place by a traveler moving on a low false- 
work, holding each voussoir in its proper posi- 
tion by a line guyed back to towers over the 
abutments When these voussoirs had al] been 
placed in the arch rib, the lines were released, 
the rib taking its set as an arch of hollow con- 
crete boxes afterwards to be filled in with con- 
crete to form a solid arch rib. The construction 
of this bridge required a large molding plant of 
high first cost, so that economy could only be 
expected by continued use of the plant. So far 
as we know, such continued use, though ex- 
pected, has not been realized and the Belvidere 
Bridge is the only one which has been built by 
this method. 


—-—_--_ @— 


Among the daily newspapers which joined in the 
fusillade against the Panama Canal work two or 
three years ago, The New York “Sun” was 
particularly notable. It continued to publish the 
effusions of “Cranks” and “Knockers” long after 
other journals had dropped the subject, and gone 
off after new sensations. 

A well known engineer in New York City re- 
cently determined to make a test and see how far 
“The Sun” would go in printing rank nonsense. 
He, therefore, compiled a letter quite in the gen- 
eral style of some of the pseudo-scientific pro- 
ductions which “The Sun” has hitherto spread 
before the public in its “Anti-Panama Canal col- 
umn,” but with statements which remind one of 
Alice in Wonderland or John Phoenix. 

The letter was sent to “The Sun” and was duly 
published in its issue of May 24. We reprint it 
below with the headlines under which it ap- 
peared. 

Readers familiar with Panama geography will 
particularly appreciate the reference to “the de- 
struction of the old French canal at Porto Bello 
which now forms the only completed portion of 
the work.” The reference to “the traces of lobnitz 
at the hospital’ ought to be immediately referred 
to that eminent expert on lobnitz, Bunau Varilla. 


OUR GREAT CANAL. 


Expression of Apprehension Concerning the 
Culebra Cut. 


To the Editor of The Sun.—Sir: A sense of duty, min- 
gled with a feeling of regret, is the impulse behind the 
words which follow: 

The writer has a friendly, almost a paternal, feeling 
for the United States Government and for the canal. He 
has, at great personal and pecuniary sacrifice, sustained 
the high level position of two administrations against 
enemies who sought to ditch this great project by an at- 
tack upon the very foundations of the Gatun dam in an 
effort to throw up that great engineering system of locks 
for a lower plan of sea level. He modestly claims the 
ear of the public on the grounds that he professes to be 
an engineer, as he holds membership in all the societies, 
and that his familiarity with conditions on the Isthmus 
dates from the De Lesseps era and is founded on several 
personal visits. Lastly, he is a friend and warm admirer 
of Colonel Goethals. 

The fact is that slides, too numerous to mention, have 
taken place at Culebra and have already shown them- 
selves in fissures in the paleozoic rocks which form the 
core walls of the Gatun dam; it is even claimed that as 
this formation is of aqueous and not trachytic origin 
there can be no hope that the natural caloric effects on 
the ground will close the fissures, as has sometimes oc- 
curred in metamorphic strata in the earth’s crust. Ancon 
Hill is itself affected, no less an authority than Dr. 
Alarosa having asserted that he has discovered of late 
uumerous cracks, exudations and even traces of lobnitz 
at the hospital. 

The writer has personally estimated that with a rain- 
fall of 116 1-5 feet a year, the average of 99 years on 
the Isthmus, there is likely to be an erosion through 
slides and fissures sufficient in four and a half years time 
to level Ancon Hill and the Gatun dam to the height of 
the third flight of locks at Miraflores. These figures take 
no account of the Chagres floods, which have been known 
greatly to affect the difference in tide level between the 
Atlantic and Pacific oceans. 

A Chagres flood, uniting with the heavier saline mix- 
ture from the Pacific and accelerated by a sudden slide 
from the Bohio, might create a tidal wave against which 
the rocks of the Gatun dam would shake like pebbles on 
the shore of Fire Island 
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That these Culebra slides are a serious menace is well 
known to engineers at Bas Obispo, whose houses are in 
danger and who are even apprehensive lest the igneous 
rocks of the tertiary period on the Atlantic end of the 
canal be some day swept away, thus destroying all of the 
old French canal at Porto Bello which forms now the 
only completed section. 

It has been noticed that the President has not paid 
his annual visit to the canal, no group of progressive 
Congressmen has gone there, and the new Secretary of 
War, the titular head of the work, has never been on 
the spot. Is this because of the fear of a slide? If se, 
let us not hesitate to appoint a commission, a commission 
of able engineers who, if they work like beavers, can and 
will build a dam, greater even than Ashokan or Ga- 
tun, and thereby attain the angle of rest for the alluvial 
algae on the slopes of the Culebra cut. W. L. 8. 

New York, May 23. 

The natural question is, did ‘“‘The Sun” take the 
letter seriously or did it print the letter as what 
Artemus Ward called “a goak’’ on its readers? 
Did its readers perceive that the letter was in- 
tended as a hoax? If not—and we are informed 
that several engineers even read the letter with- 
Out a smile—Mr. W. L. 8S. has furnished an ex- 
cellent proof of the utter worthlessness of news- 
paper hews concerning technical matters, and of 
the extreme gullibility of the average newspaper 
reader. 

This is not merely a matter for amusement. It 
is a matter which seriously affects the public 
welfare. Take the questions which are before the 
public today—highway improvement, city transit, 
railway regulation, industrial efficiency, city plan- 
ning, sanitation and so on through a long list. 
Most of these public questions have to do with 
engineering matters, or at least with technical 
matters, and the lay public has to rely on the 
newspapers for its information—and misinforma- 
tion—and on newspaper editorials to guide its 
opinion with reference to these questions. Is it 
any wonder that the public fails to appreciate 
competent engineers and competent engineering 
at their real value when its information upon 
these matters is obtained from such ignorant and 
unreliable sources? 
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We happen to have before us a concrete ex- 
ample of newspaper unreliability in the reporting 
of technical matters. In the fire which destroyed 
the Dreamland amusement resort, Coney Island, 
the firemen experienced considerable difficulty on 
account of deficient water supply from the high- 
pressure pumping station. 

The newspaper accounts gave the impression 
that the high-pressure pumping plant had failed 
miserably to do what was expected of it, and at- 
tributed to this in large part the extent of the 
damage done by the flames. Our issue of June 1 
gave a correct account of the pumping station’s 
performance at this fire. 

The fact was that the high-pressure pumping 
plant was designed for a capacity of about 4,500 
vide at the utmost for 15 fire streams, since a 3- 
in, fire hose with 1%-in. nozzle will deliver some 
300 gals. per min. The fire-fighters seemed to 
think it their duty to get as many streams as 
possible into action and gave no heed to the fact 
that the pumping-station capacity was limited. 
By means of “Siamese” connections, with in 
some cases aS many as six hose lines to one hy- 
drant, they drew from the high-pressure system 
more than 30 streams. As a result the pressure 
fell too low to give a really effective stream from 
any of the hose lines. 

This matter is of importance and interest to 
engineers because the Coney Island high-pressure 
fire pumps were among the first installations of 
gas-engine driven pumps for such service; and if 
the plant failed to do the work for which it was 
designed, as the newspapers declared, engineers 
would desire to know the fact and the reasons. 

That our account of the fire was correct and 
that the sole cause of the low pressure was the 
bad judgment of the firemen in turning on more 
streams than the station could maintain at high 
pressure is shown by the following letter written 
by Deputy Commissioner J. W. F. Bennett of the 
Department of Water Supply to the Goulds Mfg. 
Co., builders of the Coney Island pumps: 


In reply to your communication to Commissioner 
Henry S. Thompson under date of May 29, 1911, I have 


pleasure in stating that the three high-; 
service gas-engine-driven pumps at the Con, 
station worked satisfactorily during the Dr. 
The overdraft on the pump necessarily 
reduction in pressure shown on the - 
tioned in the press. 
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A news item of the past week records 
act in a noteworthy drama which 
engineers long ago. Its beginnings gx 
1904. Formerly it might have been 
tragedy, but in a tragedy the killings 
the end, while in this case they happene 
beginning; we therefore prefer to ¢al] 
ma. A synopsis is as follows: 

Act. I.—A little over seven years ago 
under construction in New York City a 
building having a framework of cast 
umns and steel floorbeams. By March. 
framework was erected for nearly the fy 
On March 2 the entire pile of metalw 
lapsed, killing a score or so of the w 
It developed that the owners were ha 
building erected by inexperienced con: 
without supervision, and under a series 
jections and “violation” notices from t} 
Bureau of Buildings. It was a “sy; 
builder’s” job, i. e., a case of cheap 
tentious construction for the purpose «| 
a quick profit. 

Act II1.—The Coroner’s jury investig 
collapse, and reported} that the managi) 
(a Mr. Allison) and the contractors 
Schwandtner) were blamable for the 4 

We find that Eugene F. Allison and the fir: 
& Schwandtner were grossly criminally neql 
methods adopted and followed by them in the 
said building. 

The District Attorney’s office also took 
the case. A zealous young Assistant Di 
torney examined witnesses, studied p 
engaged engineering experts, with the 
reaching a similar conclusion and bring 
case before the Grand Jury. That b 
an indictment against Allison, the 
owner. Shortly afterward it was rep 
Allison had disappeared from the city. 

Act III.—(Seven years later.) We 
action from “The Evening World” (N+ 
June 7, 1911, as follows: 


DEMANDS A TRIAL OR EXONERATION I 
ING 21. 


A man came to the office of District-Attorney \\ 
to-day and said he had been indicted for k 
persons; that he had never been arrested a: 
health was in such a precarious state that 
was uncertain, he would like to have a defir 
mination of the charge against him. 

Eugene F. Allison, formerly a wealthy real « @ é 
building operator, was the man who wanted to be tr 
for the 21 deaths, and the musty files of the Distri 
torney’s office showed that in March, 1904, 

Jury had returned an indictment against him for man 
slaughter in the first degree, but that no warrant 
been served and no action had been taken 

The indictment grew out of the collapse of what was 
to have been the Hotel Darlington, at Nos. 57-!) West 
Forty-sixth Street. While in the course of construc 
tion, in 1904, the building collapsed and 21 persons were 
killed outright or died from injuries. 

Allison was financing the construction. John Pole and 
Paul Schwandtner had the contract for the steel! work 
The Coroner held the three men for the deaths of tle 
victims of the collapse. The contractors were not ‘n- 
dicted. 

District-Attorney Whitman, before Judge Malone 
the Court of General Sessions, moved that the ind 
ment against Allison be dismissed, which was prom 
done. 

During all the time the indictment hung over bs heat 
Allison was actively engaged in business in t t 
with an office downtown. 


result 
charts 


There are many comments that might be mad 
on the drama—which is after all a tragedy ne 
thinks involuntarily of that famous indictment 
of “the law’s delay” in Shakespeare’s «reat 
tragedy. One’s mind turns naturally t 
many, many disasters in these modern 
where somebody’s blunder, begotten of cu} 
er carelessness, sends a dozen or a score o! 
into eternity, and of the few, few cases w 
the proceedings of juries and attorneys 
courts finally result in the punishment © 
one who blundered. 

But because of the law’s delay it does no 
low that there is no punishment. There ar 
a few men going about their business to-da) 
carry always with them, by day and by : 
and will carry to their grave, the consciou 
of guilt, the imagined cry of those facing ( 


*Eng. News, Maych 10, 1904, pp. 217-219. 
+Eng. News, March 24, 1904, p. 279. 
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ngs of widows and orphans. No indict- 
-< over them. They are shut in by no 
« but their punishment is none the 
would excuSe on this account the 
the failure to reach and punish the 
riminal neglect causes calamity. But 
rent should be brought not on his 
to “get even” with him. The object 
- crime of every kind is to warn others 
nilar crimes. The law’s delay is 
is because others follow in the crimi- 
thinking they too can escape 
fy ting that there are punishments be 
: administered by law. 
- long made it our particular business 
d describe the more notable accidents 
rs to engineering works, endeavoring 
ise to bring to light the underlying 
. that suitable lessons of what to do and 
o do might be learned. 
, \arge proportion of “accidents,” how- 
er found that somebody, somewhere was 
' of his duty. To properly punish such 
a necessity if we are to achieve a 
degree of public safety in the midst 
mplicated apparatus of modern indus- 


scot- 


’ 


portant, in the interest of public safety, 
ha h punishment should be sure; but it is 
equally important that it be swift. It is the 
sight swift punishment that deters the evil- 
law with all its faults has the 
and has in fact often re- 
ilted from realization that the tardiness of the 
ordinary legal processes amounts to a denial of 


yer wyneh 
mer f promptness 


justice 

It is particularly true of the crime of negli- 
gence that if any useful end is to be gained by 
its punishment, the punishment must be prompt. 

The public has forgotten all about the fatal 
accidents of last year, to say nothing of those 
of half a dozen years ago. If the careless ones 
of those days were now taken to prison, their 
punishment would have no significance and would 
teach no moral lesson to the public at large. 
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Efficient Business Organization and the 
New York State Government. 


Suppose a manufacturing concern were to be- 
come impressed with the advantages of the po- 
litical method of carrying on business and were 
to decide to adopt it in the conduct of its affairs! 
It would therefore be arranged that the presi- 
dent of the company, the vice-presidents, the 
general manager and the superintendents of vari- 
ous departments would all be elected by a popu- 
lar vote of a thousand or ten thousand stock- 
holders mach of these officers would hold his 
position for one year or two years or three years. 
Then his term of office would end, he would leave 
the concern and some one else would be elected 
or appointed to his position. He might have dis- 
played marvelous ability and his services might 
have been enormously valuable to the company. 
That would make no difference, for with the po- 
litical method of carrying on business the theory 
is that one man is as good as another. Hence 
the man elected or appointed to a responsible 
Governmental office is receiving a favor—a “choice 
plum,” as the expression goes—from his party or 
his constituency. He is only entitled to hold the 
office for a term, and must give way to some 
other man with a claim to recognition when his 
term expires. 

Anyone versed in modern business methods 
knows that the adoption of any such system by a 
private concern would quickly drive it into bank- 
ruptey. Every business man knows that the 
iccess of any business enterprise depends on 
I In order to secure effi- 
nt Management the man who “makes good” in 
«sponsible position must be retained. Wherever 

whenever in any private firm or corporation, 
sition of responsibility begin to be given to 


men, not because of their ability to fill the posi- 


ms, but because of their influence with some 
ntrolling interest, at that time and in that 
ace the concern starts on the down-hill road. 
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The public is just beginning to comprehend that 
the carrying on of the government of our cities, 
of our itself, 
carrying on a business It is coming to 
stand the fact that the efficient 
this business has a 


states and of the nation is really 
under- 
carrying on of 
very direct bearing upon the 
comfort and welfare of all the individuals in the 
community; that practical 
of living may be very 
the efficiency with 


ness is carried on 


such matters as the 


cost greatly 


which the 


influenced by 
government bust- 

But the public is only beginning to faintly com 
prehend that in order to secure 
ernment, the old idea that 
“plums” for the deserving 
done away with. 


efficiency in gov 
public offices are 
must be absolutely 
The extension of the civil service system during 
the past 25 has had a great 
effect public sentiment, so that it is fairly 
well recognized to-day that among the rank and 
file of those who work in our city and state de 
partments ordinary business principles must be 
kept in force It is pretty well recognized that 
to make appointments in the street cleaning force 
for example, dependent on the favor of election 
district leaders, the one hand dirty 
streets and on the other a big burden upon the 
taxpayers 
It is not 


years educative 


upon 


means on 


generally realized yet, however, that 
the very same considerations apply with even 
greater force to the higher positions in public 


service, and particularly those where experienc: 


and expert knowledge are essential for efficient 
work. 

The current idea regarding the higher public 
offices is reflected in the newspapers. One sees 


current items that this man “carries off the cov- 
eted prize’ from a nominating convention, that 
another man has just “landed a $3,000 position.” 
The idea is still firmly rooted in the public mind 
that the higher official positions should be ‘passed 
around.” It is commonly said that when a man 
has served out his term, “he ought to get out 
and let some have a chance.” How 
absurd this appears at once if we con- 
sider it applied to a manufacturing or mercantile 
business. If the men in high executive positions— 
the men who have built up any such concern 
were obliged to step out at the end of a term of 
years, their departure would often mean, and 
does often mean, the end of a concern’s financial 
success. How often does it happen that a firm 
with high reputation and excellent business will 
lose one or two of its most able men? 
be removed by death or may leave for some 
other connection, but many a time such a loss 
results in the firm’s decline and even bankruptcy 
To carry on the public business with efficiency 
and economy necessitates just as high an order 
of executive ability as is required to make any 
private business a success. 


one else 


idea is 


They may 


The public will never 
get its work done with honesty and economy un- 
til it comes to appreciate the necessity of secur- 
ing able men in responsible positions and when 
an able man is found of retaining him. 

It is fair to say that the public has few means 
of knowing and judging as to the work done by 
its high officials in positions requiring technical 
ability. The best it can do is to choose between 
the candidates for the chief offices those who 
show most promise of conducting the public 
business on business principles and to rely on 
them to carry out business principles—-honest 
business principles in the conduct of their office. 

A year ago Governor Dix of New York was 
elected on his promise to give the state a business 
administration. 

One of the greatest forward steps in govern- 
ment that has been taken in the United States 
for a quarter century was the establishment dur- 
ing Governor Hughes’ administration of public 
service commissions to control and regulate al! 
the public utilities of the state. The example of 
New York has been widely copied and it is gen- 
erally agreed that this is the path to be followed 
to reach firm ground in the relations between 
franchise corporations and the public. 

But if the public service commission scheme 
is to work well, it must be administered by men 
of high character and competency. Governor 
Hughes took great pains in selecting the per- 


sonnel of the commissions wh 1 he ippointed 


It is necessary that men to f such 


shall be 


men of a very high degree of rilits 
the first 


honesty in the nd This means not 


place, ind of ibs it ind in< 


personal henesty 
who will not rob inks or I 
must be men with a high ideal of publi rvice 
men 


cide 


corporations 


with judicial character n who will de 
fairly in t great matter ! ative 
without the slig t lea f ivor 
ing one or opposing 
nfluence 


tribute to the work done by 


Commis ms f New York that 


another 1use of pelitl 
affiliations or 
high 


Service 


It is a 
Publi« 
they 


considerations to 


have never been accuse¢ 


business 


They were given an enorn 
bey nd the abilities of iny man r set of m 
to perform entirely nd with absolute 
but their success 
example is being fo 
of the 
The 
New 
Dix 


Union 

term of office of one member of ! f t 
York C 
has 


mmission ha expi 1 nd Go 
had the responsibility either f ore 

pointing them for a second 
candidates for the position 
In both cases the ch 


the men 


new 


Whose term had expired ‘ ol 


for on highest authority 


perience in the 


They had gained 
rende 
valuable 


work, ring them much mor 


competent and 


Suppose 


than when first ap 
pointed. these men had held position 


involving like responsibility in a we manag 


private corporation, say the Penn 
or the Carnegie Steel Co No one would d im 


dispensing with their services | ause 


i ie i 
held the positions a certain number of year On 
the contrary, in any important business the mat 
who makes good in a high position is retained in 


the service at any cost 
There moreover, specia re 
services of the 


were, 
member of the New York City 
Commission, Mr. Edward M. Bassett, were ur 
gently needed. 
completed 


Arrangements are just being 
for the expenditure of 


some two hun 
dred million dollars or more on rapid transit sul 
way construction, to which work the present 
members of the Commission have given years of 
close duty The stronger appeals, from _ the 
highest and most reliable sources, were made t 
Gov. Dix to at least delay the replacement of 
Mr. Bassett by another appointee until the Rapid 


Transit contracts could be concluded 
On the other hand there were 
opposed to the continuance of Mr. B 
office. There have, in fact, been 
at work against the New 
Commissions from the 
lishment 


strong influence 
issett in 
influ 
Ber 
estab 
The creation of these commissions put 


strong 
York Public 
time of their 


ences 


v.ce 


an end to the old and profitable partnership be 
tween the public utility corporations and th: 
political bosses It is not necessary for a gas 
company or a street railway company to pay 


political tribute when it is protected in its righ 


by the public service commission. It is not nec 


sary, that is, so long as the public service com 
mission is kept out of politics. 
Gov. Dix, therefore, if he proposed to follow 


business principles in conducting the business 
the state, had as his first duty to reappoint the 
men whose terms had expired, unless he 
show that they were less competent to continu: 
in the positions than other available candidates 


oO 


could 


In the second place, if he decided to replac 
these men with other appointees, it was incum 
bent on him to find men with an equally high 


reputation for ability, good citizenship and free 
dom from entangling alliances. 

And as a result of his microscopic search up and 
down the state for men to fulfil 


these requir 


ments, the “business’’ Governor of New York ap 
pointed to the vacancy in the up-state commis- 
sion the late chairman of the Democratic Cam 


paign Committee; and to the vacancy in the New 
York City Commission he appointed a man 
who is known to the public chiefly by his con 
nection with Tammany Hall. : 

To those who know what partnership between 


“Big Business” and political organizations has 
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meant in New York in the past, comment is un- 
necessary. 

It need hardly be said to our readers that En- 
gineering News has no political or partisan affili- 
ations. We are as ready to recognize and praise 
excellent work by a Democratic executive as by 
a Republican. We have thought it proper to call 
attention to this matter because the interests of 
engineers and the engineering profession and, 
more than this, the public welfare, are at stake. 

The state of New York, through its Public Ser- 
vice Commissions; through its State Engineer's 
Office; through its Department of Highway Con- 
struction, is carrying on a large proportion of 
the engineering work of the United States at the 
present day. It makes an enormous difference to 
the engineers and the taxpayers how this work 
is conducted. : 

We called attention some months ago to Gov. 
Dix’s proposal to “reform” the highway admin- 
istration of New York by making it a political 
organization instead of a business organization. 
His scheme to abolish the Advisory Board of En- 
gineers on the barge canal work may be criti- 
cised on like grounds. 

It is well that these things should be put on 
record so that in future if graft is uncovered in 
New York road work or if the high financiers 
are able to work their schemes secure from in- 
terference of the Public Service Commission, or 
if the barge canal work gets in a bad way, the 
public may know where to place the responsi- 
bility. 


LETTERS TO THE EDITOR. 


A Machine for Structural Steel Engineering ! 


Sir: In the issue of June 3 of the ‘‘Evening Sun,” 
New York, in the column headed Notes for Investors, ap- 
peared this item: 


Structural steel experts require only a few hours at 
most to estimate the amount of steel needed in the 
largest office buildings. They take the dimensions, height 
of ceilings, number of rooms, etc., and work out the cubic 
contents of the structure. A system of tables does the 
rest. 


1 am working on a device which, when completed, I 
believe, will prove to be a great boon to structural 
steel fabricators. By inserting in the contrivance the let- 
ter of invitation, a copy of the bid form and the con- 
tract plans, after one or two revolutions of a crank there 
will emerge completely detailed shop drawings with rivet 
and bolt lists, all duly signed with the purchaser’s en- 
gineer’s approval. All that is necessary to perfect this 
machine is a set of the above-mentioned tables, and I 
would greatly appreciate the information where these 
may be procured. Hitherto experiments involving the 
use of tables of iogarithms and broker’s daily market 
letters have not given satisfactory results. 

Respectfully, 
Inventor. 

New York, June 5, 1911. 


——__ —_—_ 


Measuring the Flow of Water in Large Pipe Lines. 

Sir: Comment on the article, entitled as above in 
your issue of May 25, may be of service to those whom 
modest writers on engineering subjects term ‘‘the young 
engineer’’; generally to engineers having the problem 
stated before them. 

This apparatus in its general idea of a current meter 
placed in the center of a pipe is, to the writer’s knowl- 
edge, not less than 50 years old. 

In some waters all the time, and in most waters at 
some seasons of the year, such an apparatus can not 
run 15 minutes without changing its rating, owing to 
grass and leaves and other trash floating in the water. 

Such current meters are always liable to distortion, 
damage, and to a change of rating; and the places are 
few where a rating apparatus to rerate the whole 
mechanism is near by, or at all available. 

The cost of installation and operation of Venturi 
meters, referred to as having been ‘greater than the 
results desired would justify,’’ themselves depend upon 
how one goes about such a work. Possibly none of the 
pipes could have been drawn off long enough to insert 
a Venturi meter (which should have been put in when 
the pipe was built), but if they could have been drawn 
off, a wooden Venturi meter, at a less cost than the 
cost stated for an inferior current meter device, added 
to the value of the engineer’s time spent in rating, etc., 
could have been built into the finished pipes and have 
remained in as a permanent meter, useful and accurate 
as long as the pipes lasted. 

Several such wooden Venturi meters have been in 
use continuously these 20 years. Cc. H. 

May 26, 11. 
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More About the Contract System for Public Land 
Surveys. 


Sir: Replying to Mr. Bartlett on ‘‘The Abandonment 
of Contract System for Public Land Surveys,” in the 
issue of May 18, I wish to say that an engineer in 
charge of a railway locating party in this Western coun- 
try has all the opportunities of finding out how rotten 
this contract system has been in the past and, there is 
reason to believe, might be in the future. A single year’s 


experience will serve to show how the work has been 
done. 


During 1910 I was in charge of a railway location 


survey for the Great Northern Ry. between Lewistown 
and Newlon, Mont., a distance of about 300 miles. Sev- 
eral parties were in the field and on the first 100 miles 
east of Lewistown it cost more to make the section ties 
than it did to make the location. In some cases the 
corners found were in error about 600 ft., and after 
the ties were made and placed on the map, the latter 
looked as though a cyclone had struck it. 

In the regien of the Musselshell River we crossed a 
square block of 16 townships where the settlers said 
that their corners were all set by private surveys, but 
none of the originals could be found and identified. So 
I made tracings of these township plats in the Lewistown 
Land Office. In doing this I was impressed with the 
beautiful topography found on the sheets and noticed 
that the surveyor had shown many of those nice Scoria 
Buttes, which are plentiful in that region, and apparently 
all the drainage. Arriving at one of the camps which 
was in the middle of this district and whose party had 
found no corners, all began to study the plats; and it 
was found that the elegant topography was a huge 
joke, not only on us, but on all mankind. In the lapse 
of 30 years we found a high ridge through a township 
where the surveyor had shown a valley with many 
tributaries. 

Of course I do not hold him responsible for the geo- 
logical changes which are possible even in so short a 
period as 30 years; but he should not have put so 
much weight on his pen. 

We found three things which looked like corners in the 
30 miles, and I think they have doubtless been set by 
private interests. In the region of Big Dry and Red- 
water creeks we crossed land surveys of recent date 
made under the contract and inspection system. The 
corners were all stone and had been set with great ac- 
curacy, the distance errors rarely exceeding 5 ft. But 
we found now and then two sets of corners not far 
apart, and I believe that this was in the inspected part 
also. It is possible that an error was found and cor- 
rected, but they had forgotten to pull up the other 
corner and fill the pits. 

Now to be fair with Mr. Bartlett, after reading his 
letter, I am compelled to say that we do not want any 
more cheap land surveys. If the so-called ‘‘Civil Service”’ 
men can’t give us an accurate survey, let the U. @. 
Geological Survey have charge of it, and if it is expen- 
sive we will appreciate it more. 

I can also personally vouch for what he says of some 
people being charged exorbitant prices for groceries 
for men and provender for horses in the Northwest; but 
a real survey is worth the money, and that is the kind 
we want. The expense of a poor survey of our lands 
falls on the individual owners in future litigation over 
erroneous corners after the land has become valuable. 

J. M. Phillips. 

Scott City, Kan., May 26, 1911. 


Notes and Queries. 


We are informed by the makers that the correct trade 
name of the material described as ‘‘alundum metal’’ in 
our issue of June 8, p. 691, is ‘‘Feralun.”’ 


Annual Convention of the American Water 
Works Association. 


The 3lst Annual Convention of the American 
Water Works Association was held at Rochester, 
N. Y., June 6-10. The attendance was unusually 
large, there being registered up to the close of the 
second day 253 active and 119 associate members, 
besides 176 guests. This total of 548 was very 
likely brought up to 600 by the close of the con- 
vention. 

The program was made out with unusual care 
and had the merit of being so arranged as to give 
ample time for discussion of the papers. Nearly 
all of the papers were material contributions to 
water-works literature, and doubtless all of them 
contained something of value to a considerable 
number of the large and very diversified mem- 
bership of the Association. The joint paper by 
Messrs. Metcalf, Kuichling and Hawley on hy- 
drant rentals was certainly one of the most valu- 
able of if not actually superior to any heretofore 
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presented to the Association. Another 
worthy paper, which in a sense was com 
ary to the one just mentioned, although 
independently, was the one on water 
Mr. Earl. Taken together, these two pay 
ford a basis for a complete rational aver 
water charges, both for public and domest 
poses. Mr. Whipple’s paper on hot Water 
bles was also a comprehensive treatment 
important subject. 

After the usual formalities, and the elect 
S6 new members, the convention formally 
with the address of the President, Mr. Jo 
Alvord, M. Am. Soc. C. E., Consulting En; 
Chicago, Ill. The address, which was in 
ful and humorous vein, dealt chiefly wi 
trials of the water-works superintenden: 
evidence that these trials are not all 
that human nature is the same now as 
twenty centuries ago, Mr. Alvord drew 
Frontinus on “The Water Supply of 
(translated by Mr. Clemens Herschel, M. A 
C. E.). These citations gave examples 
waste and stealing and of the use of 
borers for private work. In more serio 
Mr. Alvord remarked that American gov, 
is conducted on the theory that when a , 
learned his duties it is time to turn him . 
begin over again. 


a 


nov 


PAPERS AND DISCUSSIONS. 


Papers were presented on four differe: 
These were interspersed to some ext: 
written and oral answers to various 
sent out in advance to elicit opinions 
periences on a variety of practical quest 
ly to occur in the everyday experiencé 
works men. 


Fire Line Meters. 


Mr. George Houston presented a brief 
signed to bring out discussion on the 
of the fire insurance companies to any ki 
meters on private fire lines for factori: 
cept the so-called detector meter, whch 
large opening. He pointed out that 
ance interests class the other meters ish 
catchers, but urged that if so it is better to cate} 
trash at the meter than to have it gu 
clog the sprinkler system. 

As soon as Mr. Houston sat down, M: 
wold, an engineer connected with the 
interests, was on his feet to maintain that th 
fire insurance people are against all meters and 
insist on the detector meter if any are employed 
This precipitated a lively discussion, as is always 
the case when the insurance people assume such 
an attitude at conventions. Broadly speaking, the 
water-works men were a unit in maintaining that 
private fire lines must be metered to prevent the 
stealing of water, but several speakers agreed 
that there is reason in using the detector meter. 
It was also pointed out that with a proper water 
supply, natural or filtered, there would be no 
trash to catch in the meters or to stop sprinklers 
Another speaker remarked that with complet: 
modern systems of water-waste prevention water 
stealing could not go on for months or years with- 
out detection, even though private fire lines wer: 
not metered. Finally, several members remarked 
that they thought the water-works and insurance 
men had threshed out the whole question )cars 
ago and agreed on the detector meter. A repre- 
sentative of the Mutual Insurance Co. stated tha! 
the fire people always stand ready to cooperite 
in the prevention of waste. The good nature of 
the occasion was increased and at times raised to 
merriment by a humorous account of experiences 
at Richmond, Va., given by Mr. Davis, of ‘at 
city. 
Pumping Station Equipment and Manage- 

ment at Milwaukee, Wis. 


Mr. Thos. McMillan, Chief Pumping Engin! 
Milwaukee Water-Works, gave a descriptive 
tory of the pumping plant of the city, with w 
he has been connected for 37 years. He 
scribed the operation of the system and st 
the high yearly duties attained. Among © 
things he said that all oiling is done by hand 
giving more perfect physical results. Cost is | 
down by systermmatizing the method of oiling : 
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It is generally accepted that cast-iron water 
pipe of the bell-and-spigot pattern is of better 
juality when cast with the spigot-end up. When 
cast in this position, a shrinkage head, which is 
simply an extension of the pipe at the upper end, 

in be easily provided. The dirt which may be 
present in the molten iron when poured will then 
rise into this shrinkage head, or extension piece, 
which is subsequently cut off in a lathe. Inci- 
lentally a much closer fit at the pipe joints is 

»btained by turning the spigot to exact size at 
the same time the extension piece is cut off. 

When the pipe is cast with the bell-end up, on 

other hand, an effective shrinkage head is 
scarcely practicable. The dirt in the iron rises 
mold as before but its passage up into the 
rinkage head (if any be provided) is obstructed 
by the flare of the bell. As a result, dirt collects 
it this point and the pipe is weakest at the very 
place likely to be the most strained. 

Only a prohibitive difference, therefore, between 
the costs of casting pipe in the two positions 
would justify the very general American practice 
of casting with the bell-end up. But that such 
a difference does not exist is shown by the fact 
that practically all water pipe is cast socket-end 
up in European countries and even in Japan. 
Many different methods of producing pipe in this 
position are in use, one of which, the Herbert 
system, is described elsewhere in this issue. In 
ontinuous systems such as this, an additional 
‘dvantage is secured through preventing the pos- 
bility of chilling the castings. With the old 
methods, especially in the winter time, the pipes 
are apt to be chilled so hard as to make it al- 

St impossible to do any machining on them 
r even cut them off without reheating. In the 
yntinuous systems, the iron is poured in while 
he mold is still hot, and a softer, tougher cast- 
ng is the result. 

The true explanation for the American habit 
f casting pipes wrong end up seems to be merely 
because it is easier with the equipment in use in 
this country, and because the makers are encour- 
aged in the use of the easier method by the laws 
governing the award of municipal contracts, 
which practically compel the acceptance of the 
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lowest 
nished. 

A distinct step in advance has been taken by 
the installation of one of the English pipe-mold- 
ing systems at Coshocton, Ohio. The pipe made 
by this system can be sold, we are informed, at 
a price only about one dollar per ton more than 
for that produced by the old method. This dif- 
ference in cost is much more than offset by the 
superiority of the product. The success of this 
installation should encourage engineers to posi- 
tively insist on having pipe cast in the position 
specified. 


bid without regard to the quality fur- 
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The development of the separately-molded sys- 
tem of reinforced-concrete construction goes on 
apace. It is now some four years since we de- 
scribed in these columns the first extensive ap- 
plication of the system to large buildings in the 
article on the storehouses for the Edison Port- 
land Cement Co., at Stewartsville, N. J. These 
were of the most simple type; mere one-story 
sheds with the plainest possible details of col- 
umn, beam and roof and wall slab, but the idea 
of casting each of the members as a separate 
unit was there and the application of the idea 
most successful. 

Since then we have shown some few other in- 
stances—notably the car barns at Harrisburg, 
Pa., where although still restricted to one story, 
the architectural layout required a somewhat 
more involved treatment than in a plain cement 
mill. About two months ago we gave space to 
the description of a long concrete bridge at San 
Luis Rey, Cal., where the use of separately- 
molded units measurably reduced the difficulties 
of construction and consequently the cost. Here 
was a further broadening of the system in order 
to make it fit the extra requirements of an arch 
bridge. 

Finally, we present in this issue two articles, 
on buildings in widely separate sections of this 
country, which, to our knowledge, are the first 
buildings of considerable height and standard 
warehouse layout to be built by this economical 
and, from all present appearances, very effective 
System. 

The only reason for being of the separately- 
molded concrete building is economy. There can 
claim that under equal conditions of 
manufacture, it is stronger, more roomy or bet- 
ter looking than its monolithic predecessor; in 
these respects its highest expectation can be 
but equality. In the matter of cost, however, it 
has theoretically the better of the argument be- 
cause of the reduction in the use of expensive 
forms, a reduction that has been the aim of all 
concrete users for ten years past. Forms flat 
on the ground on a mixing board may be of 
much lighter material, less complicated design 
and much more easily transferred for new units 
than when erected in the building—obviously 
the total cost for them must be less. So, too, 
the labor for erecting them and for filling them 
with concrete must show a considerable reduc- 
tion. Unfortunately, detailed costs of the build- 
ings shown in this issue are not given, beyond 
the mere statement of a reduction in cost, so 
Wwe cannot judge the extent of the expected 
economy. 

Although the opportunities for effective inspec- 
tion and the increased ease of concrete deposi- 
tion must result in an increased strength in the 
members themselves, the main criticism of the 
method as at first executed was in a lack of 
effective tie between adjoining members, thus 
losing that continuity which makes for both 
economy and strength in a monolithic structure. 
In the later developments this has been over- 
come, to a considerable extent at least, and in 
the buildings shown in this issue, the joints are 
so designed that when completed their strength 
should closely approximate those cast as one 
piece, while at the same time the extra rein- 
forcement and concrete demanded by the dis- 
continuous units is not of any great consequence. 

To arrive at this strength it is obviously neces- 
sary that the erection should be carried out with 
even greater precision and care than in the build- 
ing cast in place, because there is no increase in 


be no 


Strength with age in the separately-molded build 
ng; it must be built initially as strong as re 


quired 


This precision requires skilled workmen 


and complete preliminary studies of the layout 
which in themselves tend toward safety and in 
tegrity of construction 

Some years ago we remarked that the systen 
could not have universal application because 
the restriction in sizes, of discontinuous members 
of the multiplicity of required shapes in larg: 
buildings and of the unsightliness of jointed larg: 
area wall slabs. These objections do not appear 
so formidable to-day. The first will always be a 
defect of the system and narrow its application t 
certain layouts governed by the capacities of th 


handling apparatus. The second, as we have 
noted, is being overcom: The others are largely 
matters of architectural treatment Study of the 
nature of the design should reduce the number 
of shapes to a workable minimum and a not un 
attractive plainness of outside wall may be the 
result of an effort on the architect's part to avoid 
unsightly wall joints and expensive ornament 
Just as there had to be a gradual evolution of 
a reinforced-concrete architecture from the older 
stone, brick and steel designs, so it may be ex 
pected that the separately-molded structures wi 
draw away in general type from the monolithi 
designs they at first copied 
come a field for concrete 


There is bound to 
“lumber,” more-or-less 
standardized shapes and sizes, cast in a yard at 
any time and in any weather and erected in the 
building as units to be tied 


with steel 


separate together 


ind concrete into a reasonably mono 
lithic structure. 
e 


Two other articles in this 
cial application of 


issue show a spe 


those same methods of 
economy which dictated the use of the sepa 
rately-molded construction noted above The 


problem of the 


tering comes just as close to the 


elimination of forms and cen 
pocketbook of 
the builder of masonry arches as to the pocket- 
book of the builder of concrete buildings, though 
in the former case the solution has been sought 
for a longer time and with less apparent suc 
cess. The fixed quantities in arch construction 
are so many and the to be 
usually so great that the methods of erection 
and the design of the necessary centering have 
not permitted of much variation, except in de 
tails, through many years of practice The 
novelties offered by Mr. Aylett and by Mr. Wat 


Son, as described 


masses 


handled 


elsewhere in this issue, are 
therefore especially to be noted 

The problem in the two cases was somewhat 
different, largely on account of the difference in 
size of the two arches. The Rocky River arch 
at the time of its construction was the largest 
concrete arch in the world and the design of its 
centering involved much more than the mere 
economy which is the ruling factor in the efforts 
to reform the falsework practice of 
arches. What those considerations were are 
fully set forth in Mr. Watson’s paper, together 


smaller 


with the success with which the design ful- 
filled the expectations which had been had 
for it. 


Mr. Aylett’s scheme is radically different and 
appears at present to be applicable only to small 
arches Unless some thorough system of cross 
bracing or other stiffening may be provided by 
further design, the suspended cableway in very 
large arches cannot be expected to be stiff 
enough to permit of safe working upon it. The 
swaying and swinging of the ordinary small 
unbraced suspension bridge under a passing load 
is familiar enough to any one to suggest the 
complications of laying concrete on such a struc 
ture. The scheme, however, appears to be quite 
successful in the smaller size arches, and the 
careful studies made by Mr. Aylett for the 
gradually increasing sizes would indicate that 
he may yet find some method of applying the 
scheme to much larger ones. 

The Aylett suspended center method is not 
the first of its general type. It bears a family 
resemblance to a method used by Mr. J. G 
Strauss in the construction of the Belvidere 
Bridge in Illinois (Eng. News, Aug. 30, 1906, p 
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meant in New York in the past, comment is un- 
necessary 

It need hardly be said to our readers that En- 
gineering News has no political or partisan affili- 
ations. We are as ready to recognize and praise 
excellent work by a Democratic executive as by 
a Republican. We have thought it proper to call 
attention to this matter because the interests of 
engineers and the engineering profession and, 
more than this, the public welfare, are at stake. 

The state of New York, through its Public Ser- 
vice Commissions; through its State Engineer’s 
Office; through its Department of Highway Con- 
struction, is carrying on a large proportion of 
the engineering work of the United States at the 
present day. It makes an enormous difference to 
the engineers and the taxpayers how this work 
is conducted. 

We called attention some months ago to Gov 
Dix’s proposal to “reform” the highway admin- 
istration of New York by making it a political 
organization instead of a business organization. 
His scheme to abolish the Advisory Board of En- 
gineers on the barge canal work may be criti- 
ciséed on like grounds. 

It is well that these things should be put on 
record so that in future if graft is uncovered in 
New York road work or if the high financiers 
are able to work their schemes secure from in- 
terference of the Public Service Commission, or 
if the barge canal work gets in a bad way, the 
public may know where to place the responsi- 
bility. 


LETTERS TO THE EDITOR. 


A Machine for Structural Steel Engineering ! 


Sir: In the issue of June 3 of the ‘‘Evening Sun,” 
New York, in the column headed Notes for Investors, ap- 
peared this item: 


Structural steel experts require only a few hours at 
most to estimate the amount of steel needed in the 
largest office buildings. They take the dimensions, height 
of ceilings, number of rooms, etc., and work out the cubic 
contents of the structure. A system of tables does the 
rest. 


I am working on a device which, when completed, | 
believe, will prove to be a great boon to structural 
steel fabricators. By inserting in the contrivance the let- 
ter of invitation, a copy of the bid form and the con- 
tract plans, after one or two revolutions of a crank there 
will emerge completely detailed shop drawings with rivet 
and bolt lists, all duly signed with the purchaser’s en- 
gineer’s approval All that is necessary to perfect this 
machine is a set of the above-mentioned tables, and I 
would greatly appreciate the information where these 
may be procured. Hitherto experiments involving the 
use of tables of logarithms and broker's daily market 
letters have not given satisfactory results. 

Respectfully, 
Inventor. 

New York, June 5, 1911. 
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Measuring the Flow of Water in Large Pipe Lines. 


Sir: Comment on the article entitled as above in 
your issue of May 25, may be of service to those whom 
modest writers on engineering subjects term ‘‘the young 
engineer’’; generally to engineers having the problem 
stated before them. 

This apparatus in its general idea of a current meter 
placed in the center of a pipe is, to the writer's knowl- 
edge, not less than 53O years old. 

In some waters all the time, and in most waters at 
some seasons of the year, such an apparatus can hot 
run 15 minutes without changing its rating, owing to 
grass and leaves and other trash floating in the water. 

Such. current meters are always liable to distortion, 
damage, and to a change of rating; and the places are 
few where a rating apparatus to rerate the whole 
mechanism is near by, or at all available. 

The cost of installation and operation of Venturi 
meters, referred to as having been ‘‘greater than the 
results desired would justify,"’ themselves depend upon 
how one goes about such a work. Possibly none of the 
pipes could have been drawn off long enough to insert 
a Venturi meter (which should have been put in when 
the pipe was built), but if they could have been drawn 
off, a wooden Venturi meter, at a less cost than the 
cost stated for an inferior current meter device, added 
to the value of the engineer's time spent in rating, etc., 
could have been built into the finished pipes and have 
remained in as a permanent meter, useful and accurate 
as long as the pipes lasted. 

Several such wooden Venturi meters have been in 
use continuously these 20 years. Cc. i. 

May 26, 1011. 


More About the Contract System for Public Land 


Surveys. 

Sir: Replying to Mr. Bartlett on “The Abandonment 
of Contract System for Public Land Surveys,” in the 
issue of May 18, I wish to say that an engineer in 
charge of a railway locating party in this Western coun- 
try has all the opportunities of finding out how rotten 
this contract system has been in the past and, there is 
reason to believe, might be in the future. A single year's 
experience will serve to show how the work has been 
done. 

During 1910 I was in charge of a railway location. 
survey for the Great Northern Ry. between Lewistown 
and Newlon, Mont., a distance of about 300 miles. Sev- 
eral parties were in the fleld and on the first 100 miles 
east of Lewistown it cost more to make the section ties 
than it did to make the location. In some cases the 
corners found were in error about 600 ft., and after 
the tiles were made and placed on the map, the latter 
looked as though a cyclone had struck it. 

In the regien of the Musselshell River we crossed a 
square block of 16 townships where the settlers said 
that their corners were all set by private surveys, but 
none of the originals could be found and identified. So 
I made tracings of these township plats in the Lewistown 
Land Office. In doing this I was impressed with the 
beautiful topography found on the sheets and noticed 
that the surveyor had shown many of those nice Scoria 
Buttes, which are plentiful in that region, and apparently 
all the drainage. Arriving at one of the camps which 
was in the middle of this district and whose party had 
found no corners, all began to study the plats; and it 
was found that the elegant topography was a huge 
joke, not only on us, but on all mankind. In the lapse 
of 30 years. we found a high ridge through a township 
where the surveyor had shown a valley with many 
tributaries. 

Of course I do not hold him responsible for the geo- 
logical changes which are possible even in so short a 
period as 30 years; but he should not have put so 
much weight on his pen. 

We found three things which looked like corners in the 
30 miles, and I think they have doubtless been set by 
private interests. In the region of Big Dry and Red- 
water creeks we crossed land surveys of recent date 
made under the contract and inspection system. The 
corners were all stone and had been set with great ac- 
curacy, the distance errors rarely exceeding 5 ft. But 
we found now and then two sets of corners not far 
apart, and I believe that this was in the inspected part 
also. It is possible that an error was found and cor- 
rected, but they had forgotten to pull up the other 
corner and fill the pits. 

Now to be fair with Mr. Bartlett, after reading his 
letter, I am compelled to say that we do not want any 
more cheap land surveys. If the so-called ‘‘Civil Service” 
men can’t give us an accurate survey, let the U. 8. 
Geological Survey have charge of it, and if it is expen- 
sive we will appreciate it more. 

I can also personally vouch for what he says of some 
people being charged exorbitant prices for groceries 
for men and provender for horses in the Northwest; but 
a real survey is worth the money, and that is the kind 
we want. The expense of a poor survey of our lands 
falls on the individual owners in future litigation over 
erroneous corners after the land has become valuable. 

J. M. Phillips. 

Scott City, Kan., May 26, 1911. 


Notes and Queries. 


We are informed by the makers that the correct trade 
name of the material described as ‘“‘alundum metal’’ in 
our issue of June 8, p. 691, is ‘‘Feralun.”’ 


Annual Convention of the American Water 
Works Association. 


The 3lst Annual Convention of the American 
Water Works Association was held at Rochester, 
N. ¥., June 6-10. The attendance was unusually 
large, there being registered up to the close of the 
second day 253 active and 119 associate members, 
besides 176 guests. This total of 548 was very 
likely brought up to 600 by the close of the con- 
vention. 

The program was made out with unusual care 
and had the merit of being so arranged as to give 
ample time for discussion of the papers. Nearly 
all of the papers were material contributions to 
water-works literature, and doubtless all of them 
contained something of value to a considerable 
number of the large and very diversified mem- 
bership of the Association. The joint paper by 
Messrs. Metcalf, Kuichling and Hawley on hy- 
drant rentals was certainly one of the most valu- 
able of if not actually superior to any heretofore 


presented to the Association. Ano 
worthy paper, whichina sense was , 
ary to the one just mentioned, althoug 
independently, was the one on water 
Mr. Earl. Taken together, these tw. 
ford a basis for a complete rational] 
water charges, both for public and dom 
poses. Mr. Whipple’s paper on hot w» 
bles was also a comprehensive treatm 
important subject. 

After the usual formalities, and the . 
S6 new members, the convention forma)} 
with the address of the President, Mr 
Alvord, M. Am. Soc. C. E., Consulting | 
Chicago, Ill. The address, which was in 
ful and humorous vein, dealt chiefly 
trials of the water-works superintend.: 
evidence that these trials are not all mn 
that human nature is the same now as 
twenty centuries ago, Mr. Alvord dr 
Frontinus on “The Water Supply of 
(translated by Mr. Clemens Herschel, M 
C. E.). These citations gave examples . 
waste and stealing and of the use of p 
borers for private work. In more gerio 
Mr. Alvord remarked that American goy. 
is conducted on the theory that when a ; 
learned his duties it is time to turn him . 
begin over again. 


PAPERS AND DISCUSSIONS. 


Papers were presented on four differe: 
These were interspersed to some exte: 
written and oral answers to various 4g 
sent out in advance to elicit opinions 
periences on a variety of practical questic: 
ly to occur in the everyday experience o! 
works men. 


Fire Line Meters. 


Mr. George Houston presented a brief paper de 
signed to bring out discussion on the objection 
of the fire insurance companies to any kind of 
meters on private fire lines for factories, etc., ex- 
cept the so-called detector meter, which has a 
large opening. He pointed out that the insur- 
ance interests class the other meters as trash 
catchers, but urged that if so it is better to catch 
trash at the meter than to have it go into and 
clog the sprinkler system. 

As soon as Mr. Houston sat down, Mr. Gris- 
wold, an engineer connected with the insurance 
interests, was on his feet to maintain that the 
fire insurance people are against all meters and 
insist on the detector meter if any are employed. 
This precipitated a lively discussion, as is always 
the case when the insurance people assume such 
an attitude at conventions. Broadly speaking, the 
water-works men were a unit in maintaining that 
private fire lines must be metered to prevent the 
stealing of water, but several speakers agreed 
that there is reason in using the detector meter. 
It was also pointed out that with a proper water 
supply, natural or filtered, there would be no 
trash to catch in the meters or to stop sprinklers. 
Another speaker remarked that with complete 
modern systems of water-waste prevention water 
stealing could not go on for months or years with- 
out detection, even though private fire lines were 
not metered. Finally, several members remarked 
that they thought the water-works and insurance 
men had threshed out the whole question ycars 
ago and agreed on the detector meter. A repre- 
sentative of the Mutual Insurance Co. stated that 
the fire people always stand ready to cooperate 
in the prevention of waste. The good nature of 
the occasion was increased and at times raise! to 
merriment by a humorous account of experien:es 
at Richmond, Va., given by Mr. Davis, of ‘at 
city. 


Pumping Station Equipment and Manaxe- 
ment at Milwaukee, Wis. 


Mr. Thos. McMillan, Chief Pumping Engin: '. 
Milwaukee Water-Works, gave a descriptive 
tory of the pumping plant of the city, with w! 
he has been connected for 37 years. He 
scribed the operation of the system and ste 
the high yearly duties attained. Among 0! 
things he said that all oiling is done by hand 
giving more perfect physical results. Cost is k: 
down by systeviatizing the method of oiling a 
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a minimum of oil. A portion of the station 
alternates between operation and repairs. 
ivil service governs the whole force. 

members complimented Mr. McMillan 


eral 
the paper and the results obtained under 


yoth 

ijrection. 

-estoration of Old Distributing Systems. 
ier this heading, Mr. Burt B. Hodgman, Jun. 

Soc. C. E., presented data on pipe clean- 

contract. Some of this was in tabular 
nd is reproduced herewith. 

harges for Public Hydrant Service. 

the comprehensive title, “Some Funda- 
‘onsiderations in the Determination of a : 

le Return for Public Hydrant Service,” 

Messrs. Leonard Metcalf, Emil Kuichling and W. 
trawleyv. M’s. Am> Soc. C. E., presented the pa 
ned in our introduction to this report. 
Jf read extracts from the paper, wh‘ch 
too lengthy and was not designed for 
nrest tion intfull. Elsewhere in this issue we 
xtensive selections from the paper, to- 
with some of the many tables and all of 

:grams which were included in it. 

Metcalf’s presentation of this paper, to- 
or with a lantern-slide talk on the Panama 
| by Mr. Dabney H. Maury, M. Am. Soc. C. 
oceupied the whole of a long evening session, 

} held the attention of the audience through- 
it. A discussion on the hydrant charge paper 
is. therefore, deferred until the next morning, 
hen Mr. Metcalf stated that the object of the 

paper was to present a method for the fair dis- 
ribution of the cost of water service between 
nublie and private consumers. He urged that it 
was desirable to get into the habit of thinking 
of the cost of fire protection in per capita units 
instead of on a per hydrant basis. 

Mr. F. C. Kimball, M. Am. Soc. C. E., of Bos- 
ton, remarked that the paper covered a field not 
heretofore covered elsewhere to his knowledge 
and should lead both to the building of water- 
works where none exist and to the reinforcement 
of existing works—meaning, of course, on the fire- 
protection side. Insuranee premiums, Mr. Kim- 
ball said, never cover all the tangible loss in case 
of fire and can never prevent various intangible 
A total annual charge of $15 a year for 
in-between fire hydrants would warrant a material 
reduction of insurance rates and would effect the 
reduction of fire losses as well. Mr. Morris 
Knowles, M. Am. Soc. C. E., of Pittsburg, said 
that the equitable distribution of cost of water- 
works service between public and private con- 
sumers is just as important in municipal as in 
private works. Not long ago the Wisconsin Pub- 


t 


Am. 


eas 


Mr. 3 


losses. 
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lic Service Commission prohibited the city of 
Madison from supplying free water to any one, 
including even city departments. Mr. Maury said 
there are two beneficiar‘es to improved fire serv 
ice: property owners and fire insurance 
panies. The water companies and departments 
have to publish their financial accounts, but the 
fire companies do not. 

Further remarks by Mr. Maury and other 
speakers gave evidence of strong belief that fire 
insurance companies should be rigid 
public supervision as are banking compenies, on 
the one hand, and, on the other, the var‘ous pub- 
lic utility companies. It was also said, either 
directly or in spir:t, by a number of speakers that 
the fire insurance companies ought to be com- 
pelled to say in advance of water-works improve- 
ments which they were urging just what reduc- 
tion and rates they would make if the improve- 
ments were carried out, and that they should alse 
be compelled to fulfill the'r promises 

Mr. J. N. Chester, M. Am. Soc. C. E., of Pitts- 
burg, took up cudgels very strongly against the 
fire insurance companies. Some of his allega- 
tions were: failure to keep promises; unjustness 
of penalties imposed with failure to remove them 
after the cause for the penalties had (in Mr 
Chester’s opinion) been remedied; and also to the 
effect that the water-works men are subject te 
fire insurance rulings made by boys just out of 
school, and that, in his belief, the underwriters 
are a combination in restraint of trade. These 
remarks led a Newark member to make a motion 
to the effect that the insurance interests be given 
an opportunity to prove or disprove Mr. Chester's 
assertions, before they went out as the 
the Association. A controversial discussion arose, 
in the course of which it was pointed out that 
the Annual Proceedings of the Association always 
contain a disclaimer of responsibility for opinions 
of individual members and that such action as 
was proposed would restrain members from free 
discussion. Finally, Mr. Chester said that he 
would revise his remarks before publication, and 
the Association voted to lay the resolution on the 
table. 

Reverting now to the other phases of the dis- 
cussion, Mr. Chester expressed himself as dis- 
agreeing with Mr. Kimball’s suggestion for an 
extra charge for in-between hydrants, at least if 
this were to be borne by the city as a whole. 
Such hydrants, Mr. Chester maintained, were gen-— 
erally placed in a congested district and should 
be charged against property there. Mr. Dow R. 
Gwinn, Terre Haute, Ind., remarked that the pa- 
per by Mr. Metcalf and his associates deserved to 
go between the covers of a textbook. Various 


com- 


under as 


sense of 








RESULTS OBTAINED BY THE CLEANING OF OLD WATER MAINS IN VARIOUS LOCALITIES IN THE 


UNITED 
Discharge, 
gals. per min. 
Length -————— 
Location, Diam., Coat- tested, Before After 
ins ed? ft. cleaning 
1 Philadelphia, Pa.... 6 No 447 364 710 
2 Brooklyn, N. Y..,.. 8 No 806 176 623 
3 Brooklyn, N. Y..... R No 680 349 877 
4 Brooklyn, N. Y. 12 No 950 1,235 3,754 
5 Brooklyn, N. Y.....30 Yes 1,363 6,050 7,350 
6 West Virgin‘a ..... 3.87 Yes 822 eae 380 
7 West Virginia ..... 5.98 Yes 1,050 “aw 725 
8 West Virginia...... ae Yes 1,008 as oe 
9 Perth Amboy, N. J.. 4 Yes 500 247 477 
1 Perth Amboy, N. J.. 6 Yes 601 
11 Pittsburg, Pa....... 8 Yes 8,264 730 = =1,620 
12 Belle Plaine, Iowa.. 6 Yes 5,044 248 335 
13 W'st’rn Pennsylvania 6 Yes 822 ewe 830 
14 W’st’rn Pennsylvania 4 Yes 1,100 aa 338 
1S Thee veacs 62% 6 Yes 410 448 703 
bi Camden, N. J....... 4 No 420 100 227 
17 Camden, N. J...... 8 No eae 155 740 
18 Cumberland, Md.... 6 Yes 2,200 403 802 
19 Madison, Ind....... 4 No 924 90 262 
20 Wheeling, W. Va... 6 ee ae 820 890 
21 Lockport, N. Y..... 6 Yes 1,100 315 742 
22 Little. Rock, Ark... 6 Yes 1,090 374 1,02F 
23 Pittsburg, Pa....... 6 Yes 1,800 252 671 
24 Pittsburg, Pa....... 4 Yes 1,834 178 
25 Pittsburg, Pa.. 4 Yes 905 160 485 
26 New York City, N.Y. 6 Sila 650 435 765 
27 Rochester, N. Y.....10 Yes 1,045 1,125 1,740 


Thi 
90 Atlee, Gn.......:0 h ey both before and after 


STATES. 
Per cent. 

Frictional loss increase. 
per 1,000 ft. ten 

—_— 7 :~SCOSdXK Carry- 

Before After dis- ing ca- Nature 
cleaning. charge. pacity. of stoppage. 
20.0 46.0 95 215 Mud and corrosion 
73.0 81.0 254 231 Corrosion 
8t.0 45.0 151 284 Corrosion. 

98.0 69.0 204 265 Corrosion 
6.1 0.0 eee 105 Pipe sponge & corrosion 
eee 187.5 one Corrosion 
56.8 = . Corrosion 
ie 31.9 was Corrosion 
166.0 145.0 91 105 Corrosion 
65.4 48.4 32 51 Corrosion 
ean waa 121 ee Corrosion 
39.8 9.7 35 174 Lime deposit 
peal 82.0 ae uae Corrosion 
ssthie 90.0 pare ces Corrosion 
94.7 46.0 59 130 Corrosion 
ona aver 127 cea Corrosion 
os aaa 375 éas Corrosion 
ar 100 sks Slime, mud & corrosion 

102.0 90.0 191 211 Mud and corrosion 
ine 178 waa Iron corrosion 
hia 135 eee Slime and corrosion 

154 6 06.8 170 = B44 Corrosion 

cin 166 eae Corrosion 
116 = Corrosion 
203 ane Corrosion 


76 che Corrosion 
48.0 20.0 5 = =110 Iron Corrosion 
cleaning included two 45° bends and 45 ft. of dirty pipe. 


Pump could only drive 11, 880,000 gals. per ‘24 hrs. into reservoir before cleaning, and 


pumping against 110 Ibs. After 


cleaning the line the same pump discharged 17,829,000 


gals. per 24 hrs., against the se same head. 


29 Carbondale, Ill...... 8 Yes 11,574 415 
In this pipe eee we was ‘pamped 


frict 
Ri viacvccde Yes 11,000 Sse 
In this force main the average 
age orp at ey all sees station 
: pressure at 


30 Centralia, 


Clay mud scale 
through 5,000 “tt. of new 12-in. pipe also and total head 


ischarging into an open tank 45 ft. higher than the pump dis- 
Cleaning, while after cleaning the total head including the 


Mua : 
rate ‘of consumption. was 2,000,000 gals. per day, aver- 
was 90 Ibs. both before and after Sate Average 

was 30 Ibs. and after cleaning 6 


other speakers gave 
to the paper 
There was, as 


equally high commendation 


might be expected, a general 
endorsement of the position taken by the authors 


of the paper to the effect that water used for 
fire protection and other pabtic purposes shou'd 
be paid for at its full value, even in the cas 


of municipally-owned works 
The Dangers of Emergency 
Prof. W. P. Mason, of Troy, N Y 
brief statements regarding a number of outbreaks 
of typhoid fever 


Intakes. 

made some 
which had occurred at various 
places due to keeping available for possible emer 


gency uses intakes to supplies which had been 


abandoned because they were believed to by 
dangerously polluted He put the whole matter 
in a nutshell by saying that it was an alternative 


between having one's house 
of typhoid 


burn down and dying 
From this point, of view, of 
course, there was no conclusion but 
general proposition emergency 
should be destroyed or made non 


fever 
what as a 
these intakes 
usable 

Wood Stave Pipe. 

Mr. Chalkley T. Hatton, M. Am. Soc. C. FE 
Wilmington, Del., in opening a_ brief 
this subject, remarked that he 
able to answer through the 


paper on 
thought it advis 
Association some of 
the questions which he was more or less con 
stantly subject He gave 
historical information and described the continu 
ous or made-in-place and also 
types of pipe. The latter ranged 
ins. in diameter and, like the 
are now made 


receiving on the some 
machine-mads 
from 3 to OW 
continuous pip 
from staves, but with continuous 
banding for each length pipe, the 
being applied by machinery under tension 
Wood pipes are 


bands or wil 


used under pressures up to 20> 


Ibs.; above this there is likely to be leakag: A 
test showed that at 250 Ibs water oozed 
through the joints and at 300 Ibs. it squ'rted 
through the joints in small jets. On reducing tn 
pressure from 300 lbs. to zero and then inere: 

ing the pressure to 2) Ibs., there were no leaks 
showing that the elastic limit of the bands had 
not been exceeded Banded continuous sta 


pipe has been in use 50 years with good results. 
Where wood pipe is laid in salt marshes or in fills 
of acid material, copper-clad steel wire should be 
used. Among the advantages which 
has over cast-iron are: lower freight and cartagé 
charges; less depth of trench: 
lead or hemp, and no fuel for melting lead 

In conclusion, Mr. 


wood pipe 
no bell holes: no 


Hatton suggested that the 
comparative costs and advantages of wood pipe 
as contrasted with cast-iron well 
worth looking into where a new pipe is to be 
laid. 


or steel, are 


Water Rates. 

Mr. George G. Earl, M. Am. Soc. C. E., Engi- 
neer and Superintendent of the Sewerage and 
Water Board, New Orleans, presented a scientific 
analysis of the proper basis of charging for 
water supplied both to private consumers and the 
city. The study was made concrete by the fact 
that it was based on the conditions at New Or- 
leans, and not only this but was the actual 
basis of determining water rates there after it 
had been decided to adopt the universal meter 
system on completion of the new municipal sys- 
tem with some 515 miles of water mains. 

In opening his paper Mr. Earl stated that the 
increasing extent to which public-service com- 
missions are regulating rates of all sorts makes it 
desirable to put water rates on a scientific basts, 
to prevent exorbitant rates and unjust discrimin- 
ation. Heretofore there has been a blind copy- 
ing of water rates regardless of local conditions 
Gas companies would never think of adopting 
flat rates, but the cost of gas and of water per 


1,000 cu. ft. is about the same. 
As we hope to publish an abstract of Mr. Earl's 
paper at a later date, we will say little further 


regarding it here, except to state that the princi- 
ples and practice as adopted at New Orleans, 
which Mr. Earl set forth were (1) to divide the 
cost of service into its component parts, particu- 
larly as regards service to public and to private 
consumers, and then (2) to determine a oharge 
for fire-protection service, based upon both capi- 
tal charges and operating expenses. This done 
(3) the rates for private consumers were founded 
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on «a determination of what might be termed a 
“readiness to serve” charges and the further de- 
termination of a flat meter rate. For the sake of 
convenience and simplicity, and to avoid the ne- 
cessity of too much explanation, argument and 
possible friction, the “readiness to serve’’ charge 
was virtually made a minimum meter charge, off- 
setting against a given quantity of water per 
unit of time (selected in aecordance with. the 
character of consumption) and varying with the 
size of the meters. There is also a further varia- 
tion, for %-in. meters only, according to the num- 
ber of persons and rooms in and occupied by a 
family 

This scheme is novel among other things in its 
adaptation of the sliding-scale principle to what 
might be termed a minimum charge rather than 
to the quantity of water consumed. In its ac- 
tual workings, the extremes are a %-in. meter 
and connection serving not over two persons and 
rooms and entitling the consumer to 10,000 gals. 
of water per year with a minimum cost of $5, 
whereas an S-in. meter, with a yearly consump- 
tion of 970,000 gals., calls for a minimum yearly 
charge of $194. All water in excess of the quan- 
tities corresponding with the minimum rates is 
charged at 10 cts. per 1,000 gals. The sum and 
substance of the whole matter, in Mr. Earl’s 
opinion, is that, having eliminated the cost of do- 
ing business with each consumer, the charge of 
water shou'd depend solely upon the amount of 
water used. Tt may be added that all water 
services in New Orleans are now metered. 

In the discussion of Mr. Earl’s paper which 
ensued, there was much approval of the plan 
advanced for determining water charges. Where 
dissent was expressed it was generally either 
from those who had not grasped the essential 
point of the paper or who thought the principles 
laid down were ‘not applicable to private water 
companies, Some spoke in defense of the sliding 
scale for meter rates, but appeared to fail to see 
that the sliding-scale principle was to some ex- 
tent recognized in the minimum charge. Others 
objected to a straight or flat meter rate on the 
ground that large consumers, having the alterna- 
tive of establishing private supplies, would be 
lost if they were not given special] consideration. 

Mr. Theodore A. Leisen, M. Am. Soc. C. E., 
Louisville, Ky., said that he had recently sub- 
mitted a report on the meter question to his 
water board, in which he had arrived at much the 
same general conclusion as that reached by Mr. 
Earl, but did so by a short cut. Only a rela 
tively small percentage of the taps are metered 
in Louisville, and the law permits no charge for 
water supptied for public purposes. In the report 
named, which will be printed in the Proceedings 
of the Association, Mr. Leisen recommended a 
minimum or service charge of from $6 up and a 
flat meter rate of 5 ets. per 1,000 gals. The mini- 
mum charge would be absolute; this would not 
cover the stated quantity of water above which 
the flat rate would apply. 

Mr. E. W. Bemis, of New ¥ork City, advanced 
the argument that more than one rate for public 
service was against public policy, especially if 
charged by municipal plants. Yas rates the 
world over, with but few exceptions and regard- 
less of whether the works are publicly or pri- 
vately owned, are the same for all consumers. 

Mr. Chester remarked that Mr. Earl’s paper 
followed others which would be of great value to 
rate-making public-service commissions free of 
political or commercial influences, but for many 
small private water companies he thought the 
principles laid down would spell ruin. Mr. Ches- 
ter also thought that large private consumers 
should be charged what it would cost them to 
pump the water from works of their own. He 
might, however, concede all that Mr. Earl had 
suggested except the flat meter rate. 

Hot Water Troubles. 

The paper on this topic by Mr. George C. Whip- 
ple, M. Am. Soc. C. E., New York City, has al- 
ready been mentioned as one of high value. It 
went broadly and deeply into the subject, and will 
be given consideration in these columns at some 
length in a later issue. 

Mr. J. M. Diven, of Charleston, S. C., described 
some experiments which he had made in the 


hope of throwing light on the “red water 
plague’’—another name for the hot water troubles 
discussed by Mr. Whipple. Some three years 
ago Mr. Diven put in a small heating plant 
with a galvanized-iron boiler to which he at- 
tached about 150 ft. of black ungalvanized-steel 
pipe and the same length of galvanized-steel 
pipe The ungalvanized pipe was soon thrown 
out of the test as having proved itself unfit for 
use on account of the red water which came 
from it. After some two and a half years’ ex- 
perience with the galvanized-steel pipe, it was 
concluded that it gave rise to a material in- 
crease in color and iron contents. A test of 
what purported to be wrought-iron pipe gave 
results not materially different from the steel 
pipe. A short time ago a copper boiler and a 
brass coil were substituted for the galvanized- 
iron boiler and a greater length of pipe was put 
in for testing purposes. Thus far this combi- 
nation gives a reduction in color rather than 
an increase. Mr. Diven stated that the general 
results of his experiment seemed to support his 
theory that hot water trouble is due to the char- 
acter of the material used in house plumbing 
and piping. 

Mr. Rudolph Hering cited some experiments 
made thirty years ago in Scotland, from which 
it was concluded that corrosion of iron and steel 
pipes was due to electrical action and that 
wrought-iron pipe corroded less than steel be- 
cause it contained less carbon. Acting in ac- 
cordance with these general ideas, Mr. Herman 
Schussler, Chief Engineer of the Spring Valley 
Water. Co., adopted wrought-iron in place of 
cast-iron for water mains many years ago, in- 
sisting on an almost complete exclusion of car- 
bon from the pipe. The results had seemed to 
justify this course. 

Mr. F. N. Speller, Metallurgical Engineer, of 
the National Tube Co., Pittsburg, Pa., stated 
that experiments made by his company had led 
to the abandonment of the manufacture of 
wrought-iron pipe. In the early days consider- 
able wrought-iron pipe had been made on the 
ground that it had greater homogeneity than 
steel pipe. To-day different metal is chosen for 
steel pipe than for other steel products. As to 
the character of pipe used, Mr. Speller remarked 
that it is largely in the control of engineers. 
Pipe should be made to specifications. Manu- 
facturers, Mr. Speller added, will gladly co- 
operate with the engineers and will welcome 
standard specifications. 

Mr. Robert S. Weston, Assoc. M. Am. Soc. 
Cc. E., Boston, Mass., said he could confirm all 
Mr, Whipple’s general statements from his own 
experience. He also remarked that those who 
have been over the magnificent plant of the 
National Tube Works feel that every effort is 
being made to get greater homogeneity of ma- 
terial. It is expected that still further improve- 
ment will be made in the future. 


The Interpretation of Water Analyses. 

Mr. D. D Jackson, of New York City, out- 
lined the general methods and value of physical, 
chemical, microscopical and bacterial analyses, 
proceeding for the most part along the lines well 
known to those who have followed the subject 
closely but which need to be brought home to 
the average water-works superintendent. Bac- 
terial analyses were said by Mr. Jackson to be 
of importance. B. coli, he stated, should not 
often be found in 1 ec. c. of surface water and 
never in ground water. In the future much 
more stress will be placed on certain spore- 
bearing bacterial than is now done. A number 
of these have been isolated by the author and 
were stated by him to be virulent in character, 
and especially dangerous to children. A _ well- 
chosen selection of lantern ‘slides was presented, 
showing the chief type of harmful organisms 
found in water. 

A slide which was doubtless new to most of 
those present brought out strikingly the differ- 
ence between the appearance of B. coli and 
typhoid bacteria. Mr. Jackson also stated that 
by methods now available typhoid bacillus had 
probably been isolated by twelve of fifteen 
analysts during the past year. A number of 
spore-bearing, water-borne bacteria were. shown, 


which, the author said, are known to « 
testinal diseases of children. 


aus: 


Water Purification. 

Dr. J. L. Leal, of Paterson, N. J., preset 
lengthy paper, in which he reviewed the 
played by water in the human economy 
scribed the various systems , 
tion now in vogue. 


ar 
of water pu 
He thought the tims 
come to give up slow sand filtration enti; 
favor of mechanical filtration, and at the 
time advocated an extension of the use of 
chlorite as a water disinfectant. Speaki: 
hypochlorite, he laid stress on the fact th 
potential oxygen and not the available 
was the real measure of efficiency. The | 
term, however, has come into general y 
that for purposes of convenience it is nec: 
to retain it. In his own work he had nev. r 
except for experimental purposes, more th 
parts of available chlorine per 1,000,000 ga 
water. The maximum figure named Was 
at Omaha, Neb. As to tastes ant odors, h 
of the opinion that where tastes are report 
is really odor that is detected. At any 
there is, in his opinion, no occasion for an 
if hypochlorite is properly used. It is abs 
essential to have a laboratory in connectio 
the use of hypochlorite and to use it freq 
Both laboratories and _ intelligent super 
generally have been lacking in connectio; 
the use of hypochlorite at many places 
United States. Dr. Leal showed a photog 
of a portable hypochlorite plant being 
apparently by the New Jersey General 
Co., of Paterson, N. J. 

Prof. Edward Bartow, of Champaign, I|! 
marked that Dr. Leal had done well to em; 
the necessity of laboratory control. Prof. Bartoy 
also called attention to the fact that the \Vi; 
sota State Board of Heath has portah) 
chlorite plants available for emergency use wh, n 
necessary throughout the state, and Prof. Freq- 
erick P. Bass, of Minneapolis, gave a brief de- 
scription of these plants (see Eng. News Apri] 
6, 1911). 
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Other Papers. 

There were a considerable number of additional 
papers on the program, some of which were read 
by title only, owing to the absence of the authors. 
while others required little or no mention. We 
abstract elsewhere in this issue a notewo! 
paper by Mr. Allen Hazen, M. Am. Soc. Bs 
New York City, in which he reviewed some of 
the relative merits of steel and cast-iron pip: 
and came out quite strongly in favor of steel 
pipe under stated conditions. A paper entitled 
“Water Softening by Means of Zeolith’ by Mr 
Boris N. Simin, of Moscow, Russia, was reported 
as being on the way to this country. This with 
other papers read by title will, it is expected, 
appear in the annual volume of the Proceedings 
Another paper scheduled to come from abroad 
was one entitled “Sidney (Australia) Water Sup- 
ply, Its History and Management,” by Charles 
Walter Smith. Other papers which we will 
give by title and author only, some of which 
were not read, are as follows: ‘High-Pressure Fire 
Service Compared with Portable Fire Engines,” 
Charles A. Hague, M. Am. Soc. C. E.; “Com- 
pressed Air .in Water-Works Construction,” 
Alexander Milne; “The Investigation of Under- 
ground Water Waste in Washington, D. “..” 
W. A. McFarland, M. Am. Soc. C. E.; “Strip- 
ping Reservoir Sites,” H. G. Coventry, and 
“Ultra-Violet Ray Sterilization,” A. E. Walden 

Mr. C. C. Brown, M. Am. Soc. C. E., of Indian- 
apolis, read a paper on “Methods of Keeping 
Records of Improvements to Established Water 
Works Plants.” This’ paper consisted largely 0! 
presentation and description of forms for dis 
bursements, stock keeping and construction costs. 
Particular attention was given to depreciation. 


Question Box. 

As has already been stated, a long list 
questions was prepared in advance and sent ou’ 
to the members for the purpose of eliciting pra: 
tical bits of experience. Discussion on only 
few of these questions will be noted here. A: 
to the advisability of using portable powe: 


plants to keep trenches dry, the general opinio! 
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‘irmative. Mr. Albert Wehr, of Baltimore, 
said that his company (supplying suburbs 
altimore) has a gas engine and air com- 
which it moves about for use both to 
calking hammer and to pump water 
vet trenches. 

ivisability of using unfiltered water for 
« mechanical filters appeared, in the 
ef those who discussed the subject, to 
a question of local conditions and ex- 
Sometimes no other course is possible 
considerable inconvenience or expense. 
ng, it appears, is largely offset, if plants 
rly operated, by the increase in wash 
to “after wash,” or wasting the first 

a iltered water after washing. 
LEADITE.—A prolific source of discussion for 
years past has been the advantages and 


r 


s : aniages of leadite as a substitute for the 
rqdinary old-time calked lead joint. Leadite, the 
ir speakers seemed to agree, is a com- 

! onsisting largely of sulphur and iron. 


ot t written and oral answers to the leadite 
this year, a considerable number re- 
insatisfaectory, and while a considerable 
pparently less number reported satistac- 
xperiences. In several instances it appeared 

hose reporting unsatisfactory results with 

te had merely tested it in a comparatively 
joints, largely in an experimental way. It 
appeared that where the material had been 
extensively used, in some cases it had not 

n properly manipulated. Furthermore, it ap- 

_red that some of the reported unfavorable 

sults were very likely due to prejudice or even 
jirect opposition on the part of labor gangs who 

e averse to having calkers displaced. In one 

1 two instances the data presented seemed to 
ndieate that notwithstanding a fair trial leadite 
had not been as satisfactory as lead joints. 

Mr. W. C. Hawley submitted a fairly long 
written account of his own satisfactory experi- 
enee with leadite on 16 miles of pipe, extending 
ver a number of years. He has abandoned lead 
joints exeept for special conditions. Mr. Haw- 
ley’s experience as regards the care necessary 
in melting and pouring of leadite seemed to 
throw considerable light upon the unfavorable 
results reported by a number of the writers or 
speakers. Particular care must be used in 
bringing the leadite to the right temperature, 
ind it is also mecessary to maintain a head of 
t to 6 ins. on the leadite when it is paured in 
order to completely fill the upper part of the 
ont 

Mr. Yeager, of Lewistown, Pa., reported ex- 

rience with leadite during the last seven 
vears, but mostly in 1906-7. Altogether, he now 

s 45 miles of mains with lead and 20 miles 

th leadite joints. The comparative leakage 
from the two kinds of joints in the last four 
years, with pressure of from 75 to 115 lbs., has 
been as follows: 

—- Leadite. 


MOE sc xciv'stelbap euiluies ae seta ete 43 
1909 Pe TTT eer Tee ee 17 18 
SROe nest ccisastagncevasece ss on Se st peee 14 15 

TORR kids havea ee tiedsndcsiets< 68 OS 


Unfortunately, the number of miles of pipe 
having the two classes of joints was not stated 
for each of the years, but even so it is apparent 
which has shown the greatest number of leaks 
per mile, 

Mr. Metcalf said he had used leadite at Concord, 
Mass., with saving and success. He corroborated 
Mr. Hawley’s statement that a head of 4 to 6 
ns. is needed in order to fill the upper part 
f the joint. Mr. Gwinn reported having laid 
“) ft. of pipe of leadite two or three years ago 
with no leaks and five miles last. year, also with 
itisfactory results. Mr. Weston suggested that 
n melting the leadite the same general pre- 
cautions should be used as are necessary when 
making sand and sulphur sewer pipe joints. 

Mr. R. N. Ellis, of Jacksonville, Fla., reported 
var‘able results with leadite. He used this joint 
material early. First, he laid a half mile and 
waited a year to see what satisfaction it gave. 
Finding it satisfactory, he continued its use. 
Later on, leaks occurred in a high-pressure line 
with leadite joints where the joint room was 


very small, so that he had to substitute lead. 
He also had some leaks on a low-pressure line 
laid about the same time. As a result of his 
later and more unSatisfactory experience, he has 
stopped using leadite for the present. 


BUSINESS AND ENTERTAINMENT. 


MEMBERSHIP.—At the opening session the 
secretary reported a total membership of S76, of 
whom 7 were honorary, 772 were active and 97 
were associate (Supply men, water boards, etc.) 
The S86 new members added at the first session 
brought the membership up to 962, and additions 
at later sessions raised the number to about 970 

COMMITTEE REPORTS.—Mr. H. E. Keeler, 
of Chicago, Chairman of the Finance Committee, 
announced the welcome news that every obli- 
gation of the Association to the end of the 
fiscal year just closed had been met and that 
there was a net cash balance of $92, besides 
$21.60 paid in on account of the 1911-12 dues. 
By retrenchment during the year and by re- 
sponses to the extent of $1,500 to a special as- 
sessment, not only the obligations of the year 
but also several years of back salaries due the 
secretary had been paid. The ordinary general 
receipts during the year were about $5,580. 

Mr. Keeler also reported that a budget for 
1911-12 had been framed, which assumed total 
receipts of $6,300 and disbursements of about 
$6,100. This is a new departure for the Asso- 
ciation. 

The Committee on Electrolysis, through Mr. 
Dabney H. Maury, M. Am. Soc. C. E., Peoria, 
Ill., reported that the decision of the lower U. §. 
Court in the Peoria case disagreed with some 
of the findings of the master or referee, but that 
the court has not yet filed its decree. The Com- 
mittee sees no reason for changing its conclu- 
sions of several years ago. 

The Committee on Uniform Annual Accounts 
and Reports, through its Chairman, Mr. Albert 
H. Wehr, of Baltimore, Md., submitted a some- 
what less voluminous accounting scheme than 
the one printed in the last annual report, but 
advised no final action before next year. Repre- 
sentatives of this and other associations had ac- 
cepted an invitation from the U. S. Bureau of 
the Census to join in a conference on ‘vater- 
works accounting held at Washington during 
the year. The Wisconsin Public Service Cu.s:- 
mission has expressed a willingness to adopt the 
Association scheme of accounting as soon as 
the Committee and the Census agree upon its 
final form, and the new Public Utilities Com- 
mission of Maryland has already adopted the 
present tentative scheme. 

The committees on a National Bureau of Health 
Depreciation reported progress. The 
Committee on Reorganization, which has been 


and on 


in existence for several years, was discharged, 
in view of the fact that the Association is not 
in condition to enter upon any materially en- 
larged program at the present time. 

NEW OFFICERS AND NEXT MEETING 
PLACE.—In accordance with a_ time-honored 
custom which is seldom broken by this Asso- 
cation, the election of officers at Rochester was 
chiefly a matter af advancing vice-presidents up 
the list and choosing the new man for the low- 
est vice-presidency; while most of the remaining 
officers were simply reelected. An opposition 
candidate for the presidency was put up in the 
person of Mr. Dow R. Gwinn, Second Vice-Presi- 
dent during 1911-12, but he received only 35 
votes against 154 for Mr. Alex. Milne, Super- 
intendent of Water-Works, St. Catherines, Ont., 
who was First Vice-President during the past 
year. Mr. Gwinn, however, was made First 
Vice-President for 1911-12, without opposition, 
and in like manner Messrs. Robert J. Thomas, 
Superintendent of Water Works, Lowell, Mass., 
John A. Affleck, President Water Board, Harris- 
burg, Pa., and George ©. Earl, General Super- 
intendent Sewerage and Water Board, New Or- 
leans, La., were also advanced one step further 
up the vice-presidential, or, perhaps we should 
say, the presidential ladder. Mr. Theodore 
Leisen, Chief Engineer, Water Department, 
Louisville, Ky., and Mr. Charles R. Henderson, 
Davenport, Jla., were nominated for the fifth 


vice-presidency, but, Mr. Henderson withdrawing 
Mr. Leisen was unanimously elected M John 
M. Diven, Charleston, S. C was reelected 
Secretary-Treasurer which office } has \ 
held for many years past As a just ti 1 to 
the excellent work done the Fin 
tee, consisting f Messrs. H. FE. Keeler, Chicago 
Leonard Metcalf, Boston, and Charles R. Hender 
son, Davenport, la., these three wet 
without opposition and w 
approbation 

The most fully attended session at any 
the conventions of this Association is the on 
which the selection of the next meet 
occurs Here the iSs80O it member Mave thetr 
only opportunity of voting, and her mu 
oratory is displayed The ntestants this ear 
were Richmond, Va., which in vithin six 
votes of capturing the convention in ! 
to Rochester a year ag Minneapolis, Minn., and 
Louisville, Ky 
all the votes cast to determine the next 
place, Louisville won by a large majority on th 
first ballot, the actual figures being: Louis le 
167, Richmond 62 and Minneapolis 26, or a tot 
of 255. 


It should not lx issumed that th - t 


Urhe issn ile 
members were in evidence only at the session for 
the election of officers A goodly number 

them was present at many if not all of the S 


sions, and they were peculiarly fortunate in be 
ing able to display their numerous and extensiv: 
exhibits of water-works appliances in the én 
trance lobby and rotunda and adjacent rooms 
on the first floor. 

Among many things provided in the way of 
entertainment, the supply men 
Water Works Manufacturers’ 


through the 


Association, ex 


tended an invitation to all members and guests 
to take a 16-mile trolley trip to and along Lake 
Ontario early one evening, where a fish dinner 
Was served at Manitou Beach On the return 


trip to the city a stop was made at Ontario 
Beach Park, described on the 


program as the 
“Coney Island of Rochester.” As guests of tiv 
city, the members and visite had an oppor 
tunity to listen to an excellent band concert in 


the park arena on Thursday evening Enter 


tainment in other forms by the supply men, the 


city and the citizens rf 
lacking. 


Rochester was not 


ne 


A CAR LIFTING MACHINE, for lifting the bodies of 


large cars off the trucks, has been in use for some veara 
at the shops of the International Sleeping Car Co.. neat 
Ostend, Belgium It consists of a pair of deuble-web 
trusses 59 ft. long and 27% i: leep, through each end 
of which passes a vertical rew 3 liameter, with a 
square thread 19 t4-in. wide Two of the rews have 
right-hand and two have a left-hand thread At the 
top of each rew is a revolving nut upported by a 
cross frame on two steel uprights which form guide for 
the trusse Rollers ride against these guides A spur 
wheel on the nut is driven by gearing, and all the gear 
are connected so as to work simultaneousty The ma 
chine is installed at a repair pit, the rails being supported 
on pedestals at the floor level o that the trusse ean 
be lowered beneath the body For th leeping ur 
(which have mainly the same truck spacing), four hinged 
brackets are swung out to engage with the ! or bods 
bolster; these are locked in place by pins, and I-beams 
are fitted between them By operating the screw the 
car is then raised bodily from its truck For other 
ears, cross girders are placed between the trusses, and 
blocking fitted between these girders and the car s 

The sleeping cars weigh about “4 ton of which -the 


body represents 24 tons (to be lifted) and the trucks 10 
tons. The body can be raised to the full lift of 52 ins. in 
five minutes, and the machine work o quickly «nd 
easily that it frequently used for quick repair work 
such as replacing an elliptic spring or an axle and pair 
of wheels. At the sdme shops, cars are raised by jack- 
screws and a gang of 16 men The cost per lift is 
said to be 2 ctx. with the machine and 50 cts. by hand 
The outfit of jacks and ross girder ost about $500 
while the machine (erected) cost about $1,500 
this, the pit gives greater accessibility for repair work 
The machine handles about 2) cars per year It wa 


Besides 


designed by Mr. A. Berger, now Chief Engineer of the 
central shops of the Belgian State Railways at Cuesme 
and was built at the railway shops at Malnes. It 


Van Mierlo (Chie 
Bulletin 


described by Mr. Berger and Mr 
Engineer of the Sleeping Car Co.) in the April 
of the International Railway Congress 
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The Comparative Merits of Steel and Cast- 
Iron Pipe.* 
By ALLEN HAZEN,t M. Am. Soc. C. E. 


That which follows relates only to large mains, which 
I shall define provisionally as mains 36 ins. in diameter 
and larger. About twenty years ago steel plates became 
available in large sizes and at comparatively low prices, 
and these at once largely replaced wrought-iron for such 
pipes. Pipes made from steel plates had advantages and 
soon found extended application in the construction of the 
large water mains that were then demanded in increasing 
numbers to meet the needs of growing populations and 
the increased per capita use of water. 

From that time to the present the relative merits of 
cast-iron and steel for large water pipes has been dis- 
cussed Much has been said upon both sides. The 
author will not attempt to enumerate al! the argu- 
ments that have been used, but only to present the salient 
features of the case as they present themselves to him, 
under the conditions that now exist in the northeastern 
states. 

Steel costs more per pound than cast-iron, but it 
is stronger and in some respects more reliable. A steel 
pipe \%-in. thick may be, and often is, stronger than a 
cast-iron pipe 1 in. thick, and is commonly cheaper. 
When steel has replaced cast-iron in pipe it has simply 
done what steel has done in a hundred other directions 
in buildings, in machinery, and wherever a higher form 
of metal has advantages more than commensurate witb 
its increased cost. 

In the past a comparison of the two materials for large 
pipe lines has often rested upon a consideration of the 
relative durabilities, real or supposed, taken in connec- 
tion with the relative costs. The steel pipe has been 
assumed durable, because the metal was 
thinner and would rust through quicker. But it was much 
cheaper. For instance at Springfie'd [Mass.] for twelve 
miles of 42-in. pipe for which competitive bids for steel 
and cast-iron pipe were obtained in 1908 the relative 
costs were in the ratio of 2 for steel to 3 for cast-iron. 
Cast-iron would have cost $600,000. It was actually laid 
in steel at a cost of $400,000. This ratio probably is not 
far out of the approximate relative costs of the two 
materials for large pipes under considerable pressures 
under the conditions that have ruled in the last few years. 

The matter has frequently been presented in this way: 
the money saved by using steel pipe in a certain case, 
amounting let us say to one-third of what would be the 
cost of a cast-iron pipe line, or 50% of the cost of the 
steel pipe line, if put at interest at prevailing rates 
would amount to enough to lay a new line of steel pipe 
at the expiration of some arbitrary period for which it 
is assumed that the steel pipe will last. The period as- 
sumed in making this calculation has seldom been less 
than 25 years or more than 40 years. In many cases this 
calculation has been made and the steel pipe has been 
put in with the belief that it was better business to use 
it even though it rusted through and ceased to be ser- 
viceable at the end of the relatively short period assumed 
for its life. 

Large pipes, as defined in this paper, are most fre- 
quently used in the supply pipes of a water-works sys- 
tem, and less frequently in the distribution, and in such 
supply mains other conditions than the wearing out or 
loss of strength of the metal commonly limit the useful 
life of the pipe. 

Reduction in pipe capacity and increase in [water] 
demand limit the time that a given pipe will by itself 
perform the functions for which it was laid, and when, 
because of these, it ceases to be able to perform its work 
another line must be laid to help it out. When this oc- 
curs the first line may be considered to have lost a part 
of its value, and it may then be worth only the differ- 
ence between what it would cost to lay a new main to 
supply the whole service and to lay a new main to sup- 
ply the service in connection with it. This will com- 
monly be only a fraction of first cost. Much of the 
value is then gone although the pipe may be physically 
sound. 

These practical considerations in most cases limit the 
full useful life of steel and cast-iron pipe in supply 
mains of growing cities to periods below the term during 
which the shell is sound. 

The oldest steel pipe lines now in use are about twenty 
years old. They are still in good condition. Little has 
been spent upon them for repairs, and there is every 
prospect that they will continue fn useful service for a 
long time. Curiously, it is some of the more recently 
laid lines that have given most trouble from deterioration. 

The weakness of a well-made steel pipe is its liability 
to’ perforation. The experience of the last years has 
emphasized this, and recognition of a weakness is the 
first step in correcting it. 

Perforations of steel pipe are caused in two ways: 

(1) Mechanically. The escape of a small quantity of 
water through an accidental opening (at a high velocity 
because the pressure in the pipe is great) results in eddy 
action on the outside of the pipe which gathers grains of 


~ #Abstract of a paper presented to the American Water 
Works Association, June, 1911. 
{Consulting Engineer, 103 Park Ave., New York City. 


to be less 


sand and brings them forcibly against the outside of the 
pipe, and in a comparatively short time cuts the steel 
and makes a perforation of sufficient size to be an im- 
portant leak. 

The remedy is to test the pipe under more than full 
pressure before the trench is backfilled, to calk it tight 
and to make the joints so substantial that there will not 
be chance for openings to occur. 

(2) Chemically. It is a curious propérty of steél plates 
that corrosion is not equally distributed, but is con- 
centrated in small places. Once in a while there is a 
place which for some reason corrodes more rapidly than 
the rest of the plate, and where finally the steel will be 
eaten entirely through, making an opening which allows 
the escape of water. There is clearly some imperfection 
in the steel plate which allows the corrosion to take place 
which finally results in perforation, while 99% of the 
surface of the plate remains entirely free from deep 
corrosion. 

The writer believes that in many cases there is a rea- 
sen for preferring steel to cast-iron which is more im- 
portant than the saving in cost, namely, the greater 
strength and reliability of steel. This greater reliability 


is due largely to the fact that steel is malleable, and 
therefore capable of being bent and deformed by settle- 
ment in the trench and movements under external forces 
without breaking or reduction in strength, whereas cor- 
cast-iron pipe 


responding forces 
break it. 

Cast-iron pipe in the past has been commonly designed 
with a thickness of wall sufficient to resist, at an as- 
sumed tensile strength, and with an assumed factor of 
safety, the internal pressure of the water in the pipe, 
with a further allowance for water ram, and generally 
with a further arbitrary addition to the thickness of the 
walls to cover inequalities in casting. 

The actual test and proof of the formulas that have 
been used in making this calculation is that the pipe de- 
signed by them has in general been satisfactory in ser- 
vice, and the percentage of breakage in actual use has 
been small. 

It is to be noted, however, that most of the experi- 
ence relied upon in reaching this conclusion relates to 
pipes smaller than 36 ins. in diameter. That relating to 
large cast-iron pipes, although considerable, is by no 
means as great. 

It now seems that the forces taken into account in the 
formula are not the only ones that tend to break and that 
do break cast-iron pipe. In addition, there are interna) 
stresses due to the unequal cooling of the casting; there 
are stresses that grow out of the fact that the pipe 
is unequally supported along its length and acts as a 
beam between points of support, and especially there is 
the weight of the backfill in the trench carried on the 
top of the pipe and transmitted through the sides of the 
pipe to the material underneath. The tendency of this 
load is to break the pipe. 

Prof. Talbot of the University of Illinois has investi- 
gated the amount of stress produced by fill on pipes of 
east-iron and other materials by embedding them in 
sand and loading them to the point of destruction, and 
has recorded amounts of load or fill required to break 
them under various conditions. 

The important matter for us is that the stresses that 
result from these other forces are cumulative to a con- 
siderable extent with those resulting from the internal 
pressure of the water in the pipe. 

In a paper recently presented to the New England 
Water Works Association I attempted to analyze some 
of these stresses. I will not repeat at this time what is 
there printed; it will suffice to say that the stresses re- 
sulting from the load of backfill are important in pipes 
of large sizes and make a difference in the thickness of 
walls required. In other words, large cast-iron pipe de- 
signed by the formulas that have been used are not as 
strong in proportion as small pipe designed by the same 
formula. 

Practical experience seems to bear this out, for there 
have been relatively more breaks in large cast-iron water 
pipes than in small ones. Statistics are not easily 
obtained of sufficient completeness to be of value, but [ 
think almost any water-works superintendent who has 
had 48-in. or 60-in. cast-iron pipe in his system, or even 
42-in. pipe, will support the proposition that the de- 
structive breakage of such pipe has been greater pro- 
portionally than with small pipe. 

Further, the possibilities of damage with breaks in the 
large pipes are greater. It is possible in a few minutes 
to do thousands of dollars worth of damage by one 
break in a large pipe in a populous district. 

Although steel pipes have been designed with nominal 
factors of safety no greater than those used for cast- 
iron pipe, when all the conditions are taken into account 
the actual factors of safety have been greater. With 
hundreds of miles of steel pipe in service in the last 
twenty years, nearly all of it in large sizes, there have 
been but few recorded breaks, and, so far as the author 
knows, not a single case of a break of a destructive 
character; no such record can be shown for cast-iron p!pe. 

With cast-iron pipe, in case of breakage the side of 
a pipe blows out, and all the water that the pipe is 
capable of carrying is discharged until the reservoir 


acting upon would 


is exhaustéd or the supply shut off. On the o: 
the few breaks that have occurred with ste: 
resultéi in ¢omparativéely small openings whi 
the @scape 6f some water, but not by any mea: 
discharging capacity of the pipe. 

The pérforations of stéel pipe that have 
cuffed and that have been much talked abo 
last years, resulting from the rusting or oth; 
sion of the metal and going entirely through 
in some cases, result in a relatively small | 
does not interfere with the continued operatio; 
pipe, and which leak can be easily, completely 
manently repaired without shutting the water off 

It is to be notcd that such breaks as have 
in steel pipes most frequently during laying or 
inary testing, and less frequently in lines 
service, have occurred, as far as the author k: 
ways where plates or lock bars or some other ; 
of steel that was relatively hard. The mild ste 
most malleable, and although it has the lowes: 
strength it makes the most reliable pipe. If 
breakage or trouble look out for hard stee! 
escaped the inspector, or that was near the upp 
of tensile strength allowed under the specificatio 
the greatest safety use soft steel. 

Steel pipe is made at the present time in two 
patterns, namely, with double-riveted joints a 
lock-bar joints. The lock-bar pipe is believed to 
equivalent in smoothness to cast-iron pipe, a: 
carry the same amount of water as cast-iron 
the same size. Double-riveted pipe, on the othe: 
on account of the projecting rivet heads and ¢} 
irregularities of joints, has a greater frictional 
ance. To obtain the same carrying capacity dou 
eted pipe should be 4% greater in diameter tha 
the lock-bar or cast-iron pipe. 

The circular joints of both double-riveted and 
pipe are commonly made in this country by 
This makes what is known as continuous rive‘: 

With change in temperature the pipe tends to 
or contract, but is held by the earth and p 
from doing so, and the tendency is converted into 
which tend to stretch or compress the steel, but 
with good design never reach objectionable pro; 
As these stresses are in all cases at right angles 
resulting from the pressure of water in the pi; 
existence does not affect the strength of the pipe 
although they may tend to bring out any weak 
and accumulating with other stresses they may hay: 
factors in the production of such few breaks 
been noted with steel pipe. 

These temperature stresses must be frankly re 
and provided for at every point. Overlooking the: 
mean disaster. The details of the joints and 
tions also must be very carefully studied and must 

The design of steel pipe has not been standardize) 
the same way that cast-iron pipe has been stand 
ized. More skill is required to reach a good and safe 
design with it. Fortunately the early lines of ste« 
were designed by able men and the precedents th: 
tablished were good. It is for us to see that th: 
maintained, and that necessary precautions are not om tt 

Pipe 30 ins. in diameter can be successfully rivet 
the field, although the space inside is rather sma 
good workmanship; 36-in. pipe is more easily rivets 
and this marks the ordinary minimum limit of stee 
as now made. ; 

Generally speaking, with increasing size, cast-iro; 
increases in cost more rapidly than steel pipe. The sav 
ing to be made by using steel pipe as compared wi'! 
cast-iron is relatively small for 36-in. pipe, and wou!! 
proably disappear with 30-in. pipe under present co: 
tions; it increases rapidly for 48-in. and larger pipe Tb)- 
is true even with the methods of calculating the thick 
ness of wall of cast-iron pipe that have been used !r 
the past. When Prof. Talbot's work is taken into ac- 
count, and the increased thickness logically called {or |s 
allowed on the larger sizes of cast-iron pipe, the differ- 
ence will become greater. 

There is a limit to the thickness of castings that «an 
be advantageously used. A large pipe with very ‘! ck 
walls is probably relatively less strong and reliable 
one with thinner walls because the internal stresses 'n 
the thick casting are greater and there is more likelihood 
of its going to pieces from its own internal stres 
acting either by themselves or in conjunction with 0! 
stresses from external sources. 

When all these matters are taken into account | 
cast-iron pipe for considerable pressures will incr 
in cost almost as ‘rapidly as the square of the diam: 
of the pipe. In other words, there will be relat! 
small saving by using very large lines of cast-iron | 
as compared with several lines of smaller diameter 

In our practice in the last years we have seldom 
sidered the use of cast-iron pipe more than 36 ins 
at most 42 ins., in diameter. In nearly all cases we ! 
felt that it was better business to use steel pipe w! 
most capacity was required, or otherwise to divide the | 

Sometimes we have surrounded steel pipe with 
crete, thereby adding to its stability and durability. 1 
cost has been increased, but not so as to equal that 
cast-iron pipe. 
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rmination of a Reasonable Return 
for oe Fire Hydrant Service.* 


LEON ARD METCALF,! EMIL KUICHLING? and 
‘LLIAM C, HAWLEY,® M’s. Am. Soc. C. E. 


come of a water-works corporation is usually 
‘rom the performance of two distinct services, : 
supply of water for public fire-protection ser- 
the general supply of water for domestic, 
and public uses. The sum of the receipts 
two sources should be sufficient to place the 
on a sound financia} basis within au few 
the completion of the works, or after about 
s of the population of the community have 
ermanent consumers. 
sis for the determination of the reasonable or 
return for public hydrant or fire-protection 
nas, so far as the writers are aware, never been 
or passed upon judicially by our courts in such 
r as to be of general applicability. 
has intelligent discussion of this subject 
glected, but commercial considerations and off- 
allowances for public franchise, or the right to 
ind operate water-works, have too often controlled, 
‘ve made the actual resulting payments for hy- 
rental of little value from a theoretical] stand- 
without relation to the cost of the service ren- 
and therefore of little significance in a considera- 
f the cost or value of public fire-protection service. 
- well known to water-works operators, one of the 


2@ 
mn 
ter 


uo 
oO 


supplying water to special 
fire that may be placed in public or private buildings, 
such as private hydrants or stand-pipes, 
other automatic devices. It is assumed that the quan- 
tity of water and extra capacity of distributing pipes 
required for the public hydrant service is always seme 
what greater than that which is needed for the special 
apparatus referred to, when it is brought into action 
It has been generally claimed that the yearly cost of 
this extra capacity for fire protection should be borne 
by the community as a unit; 
applies, no large additional revenue for special fire- 
protection service can be expected. 


incipient fires in mercan- 
tile and factory buildings, 
whereas from two to ten 


times this rate of discharge 
is usually required to extin- 
guish a fire in such a build- 
ing after it has got beyond 
the control of the specia 
apparatus and 
attention of the public fire 


said that the 
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apparatus for extinguishing 


sprinklers, or 


and when this principle 


In support of this principle, it is claimec by the 


makers of special automatic apparatus for extinguishing 
fire that a discharge of from 750 to 1,000 gals. of water 
per min. 
found by long: 
sufficient to overcome most 


for a period of 10 to 15 minutes has been 
experience 


requires the 


eoar' ment. It may also be 


capacity for 
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Piast’ 
QUANTITY OF WATER IN MILLION GALLONS PER DAY REQUIRED FOR DOMESTIC, 


FIG. 1, 


two following considerations has usually controlled in 
the negotiations leading to the establishment of water- 
works: (1) what might be termed the ‘“‘method of aver- 
ages’"—that the hydrant rental and water rates should 
not exceed the average rates paid in the surrounding 
district or State, or perhaps in the nearest large city 
which has found application in the larger communities ; 
and (2) what might be termed the “guaranty basis’— 
that the hydrant rental should be substantially equal to 
the interest charges upon the necessary investment, leav- 
ing the water rates to meet operating, maintenance and 
depreciation charges and profit—which has found appli- 
cation in the towns and smaller cities. In the early 
history of water-works development, therefore, the de- 
mand for water service has controlled, rather than any 
equitable consideration of the cost or value of the ser- 
vice rendered, 

This paper outlines a rational mode of determining 
how much income should be derived yearly from the 
general public fire-protection service rendered by the 
works through the public fire hydrants, and does not 
consider the value of the kindred service rendered by 
exeavsiquieiangithctesishiaiidiadicdai aaa a a LE eee 


*Condensed from a paper presented before the Amer- 
ican Water Works Association, at Rochester, N. Y., 
June, 1911. 

304 Metcalf & Eddy, Consulting Engineers, 14 Beacon 

Boston, Mass. 

beneetnie Engineer, 52 Broadway, New York City. 

‘Chief Engineer and General Superintendent, Penn- 
sylvania Water Co., Wilkinsburg, Pa. 
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consin has 
denced by certain of 


X= Population in Thousands : 
Y = Million Gallons per Day . 
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and fair way in which the Railroad Commission of Wis 


approached this problem in rating. as evi 
its reports 

Thus, in its Report No, U.-52 upon the Ashland Water 
‘o., dated Nov. 1, 1908, it says 


(p. 292) It requires no demonstration to show that a 


large part of a water plant in every town where the city 
is a user, is simply held in readiness for the purpose 
of fire protection It may not be called into use very 
often, yet the investment is there and is held in constant 
readiness 


‘In the Appleton Water-Works case, engineers and ex 


perts estimated that the cost of constructing that plant 
would have been reduced by from 40 to 50% 
so constructed had been designed only for domestic ust 


if the plant 


A large part of the equipment is necessary, whether the 
plant is to be used only for domestic purposes or for 
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INDUSTRIAL AND PUBLIC USES (EXCEPT FIRE 


PROTECTION) AND FOR FIRE PROTECTION ONLY. 


fire-hydrant service in even the smallest industrial com- 
munity should not be less than 1,200 gals. per min., and 
should increase in some ratio with the population. 

A grouping of the hydrant rentals, according to locali- 
ties, gives the following interesting results:* 


Average of 22 Cities in Eastern States........... $29.38 
Average of 73 Cities in Central and Southwestern 


OE ita onan We o< ows bk oR SE aes Ceeks os ess 45.08 
Average of 24 Cities in Southern States......... 42.54 
Average of 6 Cities in Western States........... 28.42 

Approximate Average of Total Number....... $41. 05 


It is of interest to note that the average of all (103 
cities), excepting the Eastern cities, is $43.48, approxi- 
mately 50% greater than for the Eastern States. It is 
well to note, however, that the average for the Eastern 
States is obtained from the record of but 15 cities sup- 
plied by private works. 

In view of the fact that the revenue " derived from 
public fire-protection service is rarely commensurate 
with the cost of the service in water-works properties 
in the United States, it is refreshing to note the frank 





‘Based on data in a pamphlet upon ‘Tabulation of 
Water Rates of Various Cities of the United States, also 
Data Regarding Fire Hydrants,” compiled for the In- 
dianapolis Water Co., August, 1909, by Messrs. Frank C. 
Jordan, Secretary, and Charles C. Crey, Purchasing 
Agent of this company, with additions by the writers of 
population data based upon the U. 8. Census return». 
See Vol. 24, No. 4, Dec., 1910, Journal of the New 
England Water Works Association. 





both public and domestic service Where a plant i« 
actually in operation, and large portions of the equip 
ment are used in common for domestic and public con 
sumption, a separation of the investment shows a larger 
percentage to be devoted to municipal use than in the 
above-mentioned estimates. The engineer of the Com 
mission has made a detailed separation of propertie 
devoted to municipal and domestic e, respectively 
{Further citationa from this and other Wisconsin re 
ports are omitted.—Ed.j 
Common Method of Paying for Fire Protec- 


tion Service. 

The usual] method of paying for public fire-protection 
service is by an annual rental per hydrant, 
with the requirement in the contract of the water com 
pany with the community served that one additional 
hydrant shall be ordered in the: case of extension of the 
pipe system for every 600 ft.. more or less, ef such 
extension. 

It is believed that this method of charge is a less 
equiteble one than would be the payment of a lump 
sum for public hydrant service, granting to the city the 
right to attach as many hydrants as it may des re to 
the water mains of the company, upon the additional 
payment of the actual cost of such additional hydrants 
and making provision for the Wcreaae 


servic 


coupled 


and connections ; 


of this annual payment for hydrant service, upon some 
such basis of payment as pro rata increase in population 
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valuat.on 
municipality or district 
this connec 
recently 


or assessed or pipe-line mileage within the 
served by the water-works, 

tion, it is interesting to note the stan- 
a water company supplying a 


number of different municipalities which was ag follows: 


In 


dard adopted by 


Annual Charge for Fire-protection Service. 


ee A 


Per mile of distribution 
Contract pipe system. in service. 
1 year ol $15 
275 6 
20 ’ 200 5 


iichiieentsiinaicniaivaniaaiien, 
Period of Per fire hydrant 


it will be 
protection service 


noted that in this case the charge for fire- 


is a combination of a mileage charge 
and an annual charge per hydrant, the latter being de- 
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PER CENT. OF TOTAL CARRYING CAPACITY OF 
WATER-PIPING SYSTEM, CHARGEABLE TO FIRE- 
PROTECTION-SERVICE.—From time to time during the 
past twenty years, standards for the amount of water 
required for fire-protection service have been suggested 
by different engineers. 

Upon Fig. 1 is shown the quantity of water, in million 
gallons per day, required for domestic, industrial and 
public uses, excluding fire-protection demands, and the 
quantity of water required for fire protection only, un- 
der the standards suggested by Mr, John R. Freeman 
(1892), Mr. Allen Hazen, Mr. Emil Kuichling (1897) and 
the National Board of Fire Underwriters (1910), as in- 
terpreted by the writers. 
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FIG. 2. QUANTITY OF WATER FOR FIRE-PROTECTION SERVICE REPORTED BY THE NATIONAL 
BOARD OF FIRE UNDERWRITERS (1905 to 1911) AS NECESSARY FOR THE CONGESTED VALUE 


DISTRICT* OF VARIOUS CITIES, TOGETHER 
THE KUICHLING STANDARD (1897). 


*Or main feeders 


signed to cover the 


resulting 


approximate maintenance and fixed 
charges from the installation of additional 


hydrants. 


Basis for Analysis of Hydrant Rental Charge. 
Obviously, the equitable hydrant rental should He at 
point between the cost of the service to the water 
its value to the community. The value 
fire-protection service must be greater 
otherwise there will be no demand for it 
and no hydrant rental question. 

The the charge for hydrant rental 
may be reviewed from five points of view. 

(1) The 
(2) The 


some 
company and 
of the public 
than its cost, 


reasonableness of 


cost of furnishing fire-protection service. 
value of this service to the community, as 
measured by the saving in fire-insurance premiums, 
ignoring the effect of the economic waste resulting from 
loss in business, income and wages, in the reconstruction 
period following the fire, and the loss of property that 
cannot be replaced. 

(3) The actual and desirable number of hydrants and 
distance between them and the annual rental per hydrant 
resulting from the assumption of certain gross annual 
payments for fire-protection service. 

(4) The effect upon taxes, based upon the assessed 
valuation of property in the municipality or district 
served, and different assumed annual charges for fire- 
protection service. 

(5) The relative cost of different kinds of public 
vice—police and public safety, light, 
in the community served. 


OF FURNISHING 
—It has been assumed, 
that of the 
fire 


ser- 
and fire protection— 


COST 
VICE 
neers, 
public 


FIRE-PROTECTION SER- 
perhaps generally, by engi- 
cost of water-works that furnish 
as wel] as domestic and industrial 
one-half is involved by the cost 
service. While this may be the 
or small cities, it is not believed 
a safe or true statement as applied 
generally, regardless of the extent 
communities served. 
a fairer statement of the true con- 
say that the cost of the portion of 
water-works plant involved by fire-protection service 
probably constitutes from 60% to 80% of the entire cost 
of the property in the case of communities 
havi less than 5,000 population, 20% to 30% in com- 
ities of 100,000 population, more or less, and per- 
10% to 20% in the of our largest cities. 
Whatever the exact figures corresponding to average con- 
ditions in the United States may prove to be hereafter, 
when all of the facts have been determined, if such a 
time shall ever come, it is safe to say that the figures 
cited above probably indicate the general conditions 
very much more closely than do the prevailing opinions 
as first cited. 

As evidence bearing upon the cost of public fire-pro- 
tection service, the following analysis is submitted: 


entire 

protection, 
approximately 
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case in 
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protection 
large towns 
writers to be 
water-works 
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It is believed that 
ditions would be 
the 
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to 


physical 
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mun 


haps case 


in a limited number of cases. 


WITH THE RESULTING AVERAGE CURVE} AND 


+Prepared by the authors. 


Mr. Freeman suggested two standards—a maxfmum 
and a minimum—the first of which only is shown on 
this diagram, for the sake of simplicity and as being 
the more important to-day. A full discussion of Free- 
man's standard will be found in the Journal of the New 
England Water-Works Association for the year 1892, 
Vol. VII., page 49. The formulas for Freeman’s curves, 
as worked out by Mr. Kuichling, are as follows: 


¥ minimum = 1.7 VX + 0.03X where ¥Y 
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5 
of inhabitants. 
The Hazen standard, 


Kuichling’s, if we are correctly informed 


which was based 


is 


on page 947 of the American Civil Enginee; 


book, recently published: 


For average American 


conditions, 


ta 


ke 


root of the population in thousands, and the 


the rate 


in millions of gallons of water 


which water should be provided for fire aeee: 


Mr. Hazen suggests that the required capa: 
pipe system be found by adding to the firs 


service demands, 
rate of consumption, 
gals. 


30 to 40 gals. per capita. 
From study of this 
Kuichling concluded® 
streams required 


as figured above, 


subject 


the 


might be expressed by the formula: 


some y 
that the number of 
in our American 


averag 


increased by an allowa: 
per capita to cover ordinary fluctuations 
or if these fluctuations are unusually great, 


a 


ears 


effi 


towns a1 


i 2 = 2.8VX,_ where y = the necessary nu 


such streams, and 
lation. 


If we assume that each such stream 


about 


(2) 
(3) 


250 gals, per min., 


= the number of thousand 


shail 


the resulting delive: 
the fire hydrants will be at the rate of: 


7OOVX gals. per min., or 


VX million gals. per day. 


This discharging capacity is regarded as suffi: 
cept in case of general conflagration, when hel; 
quired from neighboring communities and natura! 


of water in the vicinity are drawn upon by 


tional steam fire engines. 


th 


If we assume that the average daily consump! 


eapita for domestic, 


population of 10,000, 


mately by the relation: 


5 
(4) z = S2vVX, where z = the average per capita 


industrial 
(exclusive of fire-protection service) 
population from 50 gals., 
to 80 gals. 


sumption in gallons per day. 

This will make the maximum draft from the distribut- 
industrial a 
(other than for fire hydrants) at the rate of 


ing system for domesti 


o/s 
(5) 44.44 gals. 


6/5 
(6) 0.064X million gallons per day, 
mum rate is assumed to be twice the average, and 


c, 


per min., 


and public 
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for communities hay 


or 


when 


nd publi 


the 


e/5 
(7) 0.048X million gallons per day, when the 


mum rate is assumed to be 1% 
maximum 


Therefore the 


draft, for 


times the average 


combinec d 
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FIG. 3. PER CENT. OF TOTAL CARRYING CAPACITY OF WATER-WORKS PIPE SYSTEMS 


REQUIRED FOR FIRE PROTECTION. 


e Hazen Standard where 20 gallons | 


Bd. Fire Underwriters Standard 
exclusive of Fore Thirsand of 50 gallons per capita for a city of 10,000 population 


. 


XXXVIIL., 


Maisie Consumption with allowance for Fire Protection calculated by using the Freeman, the 
Kuichling the Hazen and the 1910 National Board of Fire Underwriters’ Standards. 


Maxirnum Consumption WITHOUT Fire Protection assumed to be TWICE the average daily 
Fer Capita Consumption shown. 


p. 15. 


for 100,000, and 
gals. for 300,000, the variation may be expressed ap; 


I 


and assuming average drat! 


240 


- 300,000 


roxi- 


iXl 


WITH Fire Protection the Domestic Consumption to be provided for is assumed to be 1d TIMES | 
the average domestic consumpiion in all cases except 
per capita daily in excess of nuova draft are presi for. 


an average consumption for Domestic, Industrial, and Public uses of 
50, 100 and 150 gallons per Capita per Doy. respectively. 
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neighbors Naturally. the population is not 


always a fair index in these matters 
Upon Fig. 2 have been plotted the data 
mtained in the above tabulation, together 








9° £ Total Cost of Ri ke Dp with a irv prepared by the authors, as 

lo of Total Cost of Reproduction of Distribution Systems in representing the general requirements of 

various places marked thus © the National Board of Fire Underwriters, 

equation for which Is 

% of Total Cost of Distribution Systems as estimated in 1020 VXU1 — 0.01VX) 

US. Census Reports marked thus + = Ridges o-teisinderegenrt 

Curve X Estimated Per Cent of Total Cost of Water Works } TOO NX 

required for Fire Protection. n both of which equations y ga per 
minute, X population in thousand 









120 ©»: 140 160 ©6200 220 380 A00” 
Populidien in Thousands 
FIG. 4. ESTIMATED PER CENT. OF THE TOTAL CAPACITY OF PIPE LINES REQUIRED FOR FIRE PROTECTION AND ESTIMATED PER CENT. 
WHICH COST OF DISTRIBUTION SYSTEM AND OF FIRE PROTECTION SERVICE ARE OF THE TOTAL COST OF WATER-WORKS. 

protection service and domestic, industrial and public must be considered separately with reference to the par In making comparison of the relative capacities re- 
uses, is ticular drafis for fire hydrant and domestic purposes. quired for domestic, industrial and public uses, exrclud 
es 6/5 The results of the application of these principles to ing fire-protection service, as compared with the former 
(8) VX + 0.064X million gallons per day, when maxi- each of the three assumed conditions are given in Ta- neluding fire-protection service, the authors of this 
mum domestic rate is twice the average, and bles IT. and II. paper have assumed (1) that under the conditions ea 
— 6/5 {The authors here gave a table showing ‘actual quan- cluding fire-protection service, the pipe system must be 

(9) VX + 0.048X million gallons per day, when maxi- tities of water in gallons per minute, reported by the designed to have a carrying capacity of double the 
mum domestic rate is 1% times the average ; National Board of Fire Underwriters as ‘necessary for average daily rate of water consumption, in order to 
and the ratio of the portion of the distribution pipe fire-fighting purposes, in excess of domestic consump- meet the ordinary fluctuations in demand; second, that 
system devoted to fire-protection service, to the total tion,’ for a large number of cities.—Ed.] under the conditions inecliding fire-protection service 
carrying capacity of the distribution pipe system Mr. George W. Booth, Chief Engineer of the Board, provision must be made for a maximum demand for 
ae adds, in comment upon this list: water for domestic, industrial and public uses of WW 
vx In the case of the larger cities, it is considered that in excess of the average rate of demand therefor, and 

(10) ec ae and the possibility of two simultaneous fires in the com- in addition thereto for the requirements of fire-prote 
JX + 0.064X ” —_ value district is suffcient to justify provision for tion service, ag determined by the several standards 
Structural conditions and the extent of the high-value outlined above 

Vx district, and of the conflagration hazard as determined In Fig. 3 is shown the per cent. of carrying capacity 





(11)—-—— . for the two cases cited. 


— e/s 
VX + 0.048X 


\gain, if it is assumed that without fire-hydrant ser- 
vice a distributing pipe system must be designed for a 
iaximum rate of twice the average for domestic and 

strial uses, whereas with fire-hydrant service the 
maximum rate for domestic and industrial uses may be 
taken at 1% times the average rate, the ratio of the 
difference between the required carrying capacities with 
and without fire-hydrant service to the carrying capacity 
with such service, becomes 


ee o/s 
VX — 0.016X 


canines o/s o/ 
12 VX +0.048X —0.064X 
(12 anes: 





one e/ snl o/s 
vX + 0.048X VX + 0.048X 

It will be noted that this ratio reduces to zero when 
xz = 367.74, which means that in a city of 367,740 
population, the pipe system must be of the same sizé to 
provide for a maximum rate of draft of two times the 
average draft for domestic and industrial uses without 
fire hydrant service, as that which would be required 
by a maximum draft of 1% times the average draft for 
domestic and industrial uses with fire-hydrant service. 


D 
It is also possible to determine the ratio — of the di- 
d 


ameters of two supply mains, one of which (D) is 
adapted to carrying the combined fire, and domestic and 
industrial supply, while the other (d) is capable of de- 
livering only the domestic and industrial supply, both 
pipes having the same hydraulic gradient. Under a given 
grade the pipe discharge varies as the five halves power 
of the diameter. If the cost of the pipe per linear foot 
is expressed in terms of the diameter, the difference tn 
the cost of the two lines may be computed. For the 
distributing system, however, the relative and absolute 
amounts of water required for fire hydrant service on 
the one hand and for domestic and industrial uses on the 
other will vary in different parts of the city, and hence 
a general formula covering the entire system cannot be 
made, as each principal division of the network of pipes 


by our engineers in the field, has some bearing on the ne aa Fi ? 
quantities recommended, as well as the fire department of water-works pipe systems required for fire-protection 


strength of the city under consideration and of its based upon the standards cited for fire-protection ser 


SHOWING PERCENTAGE OF TOTAL CARRYING CAPACITY OF THE DISTRIBUTION PIPE 
SYSTEM OF A WATER-WORKS PLANT, WHICH IS REQUIRED BY FURNISHING 
FIRE-HYDRANT SERVICE. 

Derived by a comparison of a system furnishing both domestic service and fire-hydrant service, with one 
furnishing only domestic service (including in the term “domestic service,’ industrial and public uses, other 
than fire-hydrant service). Based upon the Kuichling formula 
POMMIBUION. ca ccncecescoccectsesesdeesccccescee 10,000 = 25,000 50,000 100,000 150,000 200,000 250,000 300,000 
1. When maximum rate for domestic service is 

assumed to be 1% times the average daily 

rate therefor in both plants.............. 80.6% 68.6% 57.4% 45.5% 38.5% 33.8% 30.4% 27.8% 
2. When maximum rate for domestic service is 

assumed to be twice the average daily rate 

therefor in both plamts............0se0ee0- 7.86% 2.2% W.2% 3O.4A% 31.9% 27.7% 24.7% 22.4% 
3. When maximum rate for domestic service is 

assumed to be twice the average daily rate 

therefor in the plant furnishing only do- 
mestic service, and 1% times the average 
daily rate therefor in the plant furnishing 
both domestic and fire-protection service... 74.1% 58.1% 43.2% 27.1% 17.9% 11.7% 7.2% 3.7% 

The authors have assumed in this paper that the third set of conditions is probably of most general appli 
cability, and have given consideration, in making their final figures, to similar figures based upon the require 
ments of the National Board of Fire Underwriters. 

= —_ — 
TABLE IIl., SHOWING THE RELATIVE DIAMETER OF THE SUPPLY MAIN REQUIRED FOR COMBINED 
DOMESTIC AND FIRE SERVCE, TO THE DIAMETER OF THE SUPPLY MAIN 
REQUIRED SOLELY FOR DOMESTIC SERVICE. 


Including, in the term “domestic service,” industrial and public uses, excluding public hydrant service. Based 
upon Kuichling formula. 
a. SORE ee Sr er ee ere 10,000 §=-25,000 50,000 100,000 150,000 200,000 250,000 300,000 
1. When maximum rate for domestic service is 

assumed to be 114 times the average daily 

rate therefor in both plants............... 1.927 1.590 1.407 1.273 1.214 1.179 1.153 1.139 
2. When maximum rate for domestic. service is 

assumed to be twice the average daily rate 

therefor in both plants.............eesee-- 1.762 1475 Lu 
3. When maximum rate for domestic service is 

assumed to be twice the average daily rate 

therefor in the plant furnishing only do- 

mestic service, and 1% times the average 

daily rate therefor in the plant furnishing 

both domestic and fire-protection service.. 1.718 1417 1.2% 1.135 1.082 1.051 1.030 1.915 

EXAMPLE.—From this table it appears in a city, having a population of 100,000, the ratio of the diameter 
of the supply main required for combined domestic, industrial and public uses, as well as for fire-hydrant 
service, to the diameter of the supply main which would serve the former uses only, excluding public fire-hydrant 
service, is as 1.135 to 1. 

The authors have..assumed in this aper that the third set of conditions is probably of most general appli- 
cability, and have given consideration, . making their final figures, to similar figures based upon the require- 
ments of the National Board of Fire Underwriters, 


TABLE l., 


22 1.214 1.166 1.139 1.120 1.107 
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and 
sumption 


vice, three different average daily rates of con- 
for domestic, industrial and public uses of 

100 and 1%) gals. per capita daily. Upon 
this diagram are shown two curves: ‘A,’ based upon the 
Kuichling standard, and “B,” based upon the National 
Board of Fire Underwriters requirements, and both 
based upon the assumption of a varying per capita con- 
sumption for domestic, industrial and public uses of 
™) gals. per capita daily for a city of 10,000 
population; 80 gals. per capita daily for a city of 
100,000 population; and 100 gals. per capita daily for 
a city of 300,000 population. 

From curves “A” and “B,” it will be seen that upon 
these assumptions, as to the carrying capacity of the 
pipe system, there is chargeable to fire-protection ser- 
vice (see Table II1.): 
TABLE III.—PORTION 

PIPE SYSTEM, 
TION SERVICE 


water: 3), 


water of 


OF CARRYING CAPACITY OF 
CHARGEABLE TO FIRE PROTEC- 


Per cent. according to 


N Ba. 
of re 
Underwriters’ 
1910 


Cities 
having 
population Kuichling 
of standard. 
(1) 
10,000 
50,000 
100,000 
200,000 
300,000 


While it is believed that the minimum values shown on 
this curve are too low, particularly under the old Kuich- 


80, —-—- 


to deliver the required volume of water. In the case of 
the large community, the ratio would probably be less 
than double; in other words, the maximum demand would 
probably be relatively less, as compared with the average 
demand, than in the smaller community, and this is one 
reason for modifying curve “A’ in the diagram. in its 
application to the larger communities. 


SUBDIVISION OF COST OF THE PHYSICAL PLANT 
OF WATER-WORKS PROPERTIES.—In Table [omitted] 
are shown data relating to the subdivision of the repro- 
duction cost of the physical plant of water-works prop- 
erties. based upon estimates submitted in water-works 
valuations, which have come within the experience, or 
under the observation of the authors. 

In Table [omitted] are shown similar data kindly fur- 
nished to the writers by Mr. John W. Alvord, of Chicago ; 
in Table [omitted] data from Mr. Morris Knowles, of 
Pittsburg, and in Table [omitted] data based upon the 
published reports of the Railroad Commission of Wis- 
consin. 

RESULTING ESTIMATE OF COST OF FIRE-PRO- 
TECTION SERVICE.—Upon Fig. 4 have been plotted the 
data given in the tables just mentioned relating to the 
percentage of the reproduction cost of the physical plant 
of water-works system, chargeable to the distribution 
pipe system, and curve “C” indicating the general aver- 
age conditions; curves “A” and “B,”’ showing the per- 
centage of the total carrying capacity of the pipe dis- 
tribut‘on system, required for fire-protection service, re- 
plotted from Fig. 3; and curves “D” and “E” showing 
the resulting percentage of total cost of the distribu- 

tion system of water-works 
plants, chargeable to  fire- 
protection service, based 
upon curve “C,” and the 
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100 120 \40 


Spies in Thousands. =(x) 


5. ESTIMATED PORTION OF THE TOTAL 


WORKS NECESSITATED BY FIRE-PROTECTION REQUIREMENTS. 


ling standard, the curve probably clearly indicates the 
general tendencies. 

WATER CONSUMPTION.—As bearing upon the ques- 
tion of water consumption the figures given in Table IV. 
are of interest. The statistics relating to the United 
States were worked up from the United States Census 
Bureau, Department of Commerce and Labor, Report 
upon “Statistics of Cities Having Population of Less than 
30,000 for the Year 1907.” The figures for England, 
France and Germany were worked up from Debauve and 
Imbeaux's Distributions d’Eau, Paris, 1905. 


TABLE IV.—AVERAGE WATER CONSUMPTION IN 
CITIES OF THE UNITED STATES, ENGLAND, 
FRANCE AND GERMANY. 

Coen in 
U. 8S. gals. 

No per capita daily. 
of Range of A-——_—_—- 

cities. population. Max. Min. Av. 

(2) (3) (4) (5) 

300,000—4,225,000 344 76 

100,000— 300,000 230 51 

50,000— 100,000 301 40 

30,000— 50,000 Sos 26 


30,000—4,225,000 398 26 
46,000—6,305,000 83 18 
19,000—2,714,000 273 7 
9,100—1,884,000 66 6 

As bearing upon the maximum demand for water, as 
compared with the average daily consumption throughout 
the year, the following tabulation reprinted from the 32d 
Annual Report of the State Board of Health of Massa- 
chusetts, for the year 1900, is significant. [Lengthy table 
omitted.—Ed.] It will be seen that the maximum weekly 
consumption rarely equals double the average weekly 
consumption for the entire year, while the maximum 
daily consumption is from two to four times the average 
daily consumption for the entire year. The minor fluc- 
tuations are, however, taken care of by the storage ca- 
pacity of -the reservoirs and the surplus pumping capacity 
in the case of direct pumping systems. It is believed, 
therefore, that the assumption made in our comparison, 
to wit, that with a pipe system designed solely for domes- 
tic and industrial uses, the maximum demands should be 
assumed to be about double the average daily demand, is 
probably fair, for if the maximum demand should exceed 
double the average demand, it would at most mean that 
there would be some fall in the normal pressure under 
which the water was delivered, and not an actual failure 


igatccininienitogl 
Country. 
(1) 
States. 13 
United States. 22 
United States. 34 
United States. 44 


United 


United States. 113 
England 37 
France ...... 41 
Germany .... 38 
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requirements of the Kuich- 
ling and the Nationa] Board 
of Fire Underwriters’ stan- 
dards, respectively. It will 
be noted that curves “D” 
and “E” are based solely 
upon distribution pipe sys- 
tem costs, whereas the fire- 
protection service may in- 
volve some slight additional 
cost in supply and reservoir 
systems, and substantia] in- 
crease in cost of pumping 
capacity. The costs involved 
these increased needs 
will be much more impor- 
tant in small plants than 
in large plants, except when 
independent high - pressure 
fire-protection systems are 
required. 

5. the equation for which is 


R®eeeous™ 


240 
COST OF WATER- 


Curve X, 
147 


= ————- — 12.1 in which y= =% of total cost 
X 0.31 2 = population in thousands, 


represents the judgment of the ‘thas as to the approxi- 
mate percentage of the total cost of water-works in- 
volved by the requirements of fire-protection service, tak- 
ing into consideration not only the distribution pipe sys- 
tem, but also any additional cost involved in the water- 
supply and reservoir systems, pumping capacity, etc., and 
the limitations of the assumptions made above as to per 
capita consumption and fluctuations in rate of water con- 
sumption in cities of different sizes. Attention is again 
called to the fact that these studies are of comparative 
value only, as indicating general tendencies and that 
substantial departure from normal conditions, as out- 
lined, is to be anticipated in individual plants, so that 
if reliable information is desired concerning any par- 
ticular plant the studies should be based upon the 
actual conditions existing at that plant. For compora- 
tive purposes, however, the curve is suggestive. The 
data shown by these curves are also given in tabular 
form in Table V. 


TABLE V.—ESTIMATED COST OF PORTION OF WA- 
TER-WORKS PLANT CHARGEABLE TO FIRE- 
PROTECTION SERVICE. 


-—Per cent. of cost of—. 
distributing pipe system 
chargeable to fire- 
protection service under 

Nat'l Board entire plant 

of Fire chargeable to 

Kuichling Underwriters fire-protec- 
Standard. Standard. tion service. 
“Curve D.” “Curve B” “Curve X.”’ 


(3) (4) 

5,000 72% _ _ 

10,000 68% 50.3% 56.0% 

54% 23.8% 29.0% 
47% 13.1% 17.5% 
36 ”: 000 39% 1.6% 4.0% 

It is evident that the relative cost of the portion of the 
plant devoted to public fire-protection service is greater 
in small cities than in large ones, and greater also in 
purely residental cities than in manufacturing cities. 

COST OF INSTALLING EXTRA HYDRANTS.—The 
cost of installing extra hydrants will vary with the dif- 
ferent conditions under which the work has to be prose- 
cuted. Upon the large mains, particularly those in the 
heart of the city, the connection is likely to be made 


shown by Fig. 


Cost of 
distributing 
pipe system 

in % of 
total cost of 
of water- 
works, 

“Curve C.” 

(1) (2) 


Per cent. 
of cost of 


Popula- 
tion. 


through the agency of a Smith tapping machine, 
interruption of the service, placing a valve ujx 
hydrant branch. In the city not only will vario 
structions be encountered, but the paving of the 
will add substantially to the cost of the work 
outlying residental districts, particularly where 
drants are inserted on small mains, such as 6-jr 
gates may be omitted from the hydrant branc} 
little or no pavink may be encountered in the 
The general range of probable costs of ¢ utting in hy 
may perhaps be said to lie between $50 and $1 
hydrant, as follows: 


w 


-— Diameter of p 


24-in. 12-in 

Excavation and backfilling. ... - $8 
Paving 2) ’ 15 
a 62 3 

Labor, lead and yarn S 10 
Hydrant ‘ 32 
C.-i. pipe 20’ 6’ and hydrant 


branch Ww 


$126 — $146 $97 
*Cutting in special. 
+Includes excavation, laying and backfil| etc 


Operating Charges Upon Public Fire-! 


tection Service. 

The data relating to the operating and mai: 
charges, involved in the fire-protection ser, 
meager. It is believed that these charges lie }. 
and 10% of the total annual operation and mai 
charges, including taxes but excluding deprecia 
terest, and profit allowances. 

If we assume the gross income for smal] work 
15% per annum of the value of the works, and 
tion of the gross income chargeable to hydra: 
tion service, to be 10%, we should have an an 
of operation and maintenance, including taxes 
of the value of the property, amounting to app: 
1.5%; while for large works we might assun 
corresponding figures 6% x 10% = 0.6%. In oth: 
the range of operating charges would seem to | 
1%% and %% of the value of the property 
upon the size of the community. While thes: 
undoubtedly be exceeded in individual cases 
mates will perhaps serve for a genral anal) 
problem. The limited amount of data upon 
above figures are predicated, however, must 
borne in mind. 

For depreciation, interest, 
might assume approximately : 


Depreciation 
Interest 


and profit allow 


or say % of the v 


portion of th 
involved by 
tection servic 


Need Of Inquiring Into Number of Hydrant 


Nozzles. 

Attention is called to the need of inquiring 
number of hydrant nozzles as well as the numt rf 
hydrants attached to the distribution pipe system. Point 
is given to this fact in the excellent tabulation, now un 
fortunately out of date, made by Mr. Dexter Brackett 
Chief Engineer, Metropolitan Water and Sewerage (on 
mission, of the number of hydrants and fire reservoirs in 
use in different cities, together with the total number 
of hydrant nozzles and hose connections per mile of pipe 
in different cities in the United States, (17th Annual! Re 
port of the Boston Water Board, January 31, 1893). In 
this if appears, for instance, that while Chicago had 9. 
hydrants per mile of distribution system. as against 11.5 
in Boston, the number of hose connections per mile o! 
pipe was but 19.4 as against 35.8 in Boston. 


Value of Fire-Protection Service. 

It is exceedingly difficult, if not impossible, 
accurate information concerning the amount of insurance 
risks carried and premiums paid in any community 
which their relation to the assessed valuation can | 
termined. It is doubtful if insurance men even 
comprehensive figures of this sort, and it may at 
be said that the writers have been informed by insur: 
men that they neither had such data nor knew w! 
they could be obtained. [Tabular and other data on ' 
subject are here given in the original; see ‘“Recapit 
tion” at’end of our abstract.—Ed.] 


Actual aud Desirable Number of Hydrant:. 

In Table [omitted] (courtesy of the Indianapolis W* 
Co.) is shown the approximate number of feet of wo’ 
pipe per hydrant in different cities in the United Ste 
the average being 555 ft. excluding Indianapolis, or 
ft. including Indianapolis. The latter corresponds 
approximately 9.5 of hydrants per mile of pipe line 

Broadly speaking, it may be said that the tendency 
the present time is to reduce the hydrant interval, 
increase the number of hydrants per mile, in the inter 
of decreasing the amount of hose required and cor: 
spondingly increasing the efficiency of the fire-protect 
service. / 

The limiting of the number of hydrants which may 
attached to the mains is, to say the least, unfortuna' 
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fact that increased number of connections 


ror the 
aati carries with it some additional danger 
rs and leakage and some added cost in construc: 


maintenance. Nevertheless the community should 
raged to place the hydrants close together rather 
> art—150 to 250 ft. apart in important thickly 

stricts, and 300 to 500 ft. apart in residential 

vith houses well separated ; all depending upon 

ter of the fire risk and values involved. Even 
is called upon to bear the added expense of 
installation, the saving to it in better service 
hose more than offsets the expense involved. 
rentals as offsets to taxation or as offsets to 
alue are considered by the authors as unde- 
.e there is no economic relation between the 
ner case, and such offsets befog the real issue. 


ty 


y 
€ 


pitulation and Conclusions [Con- 
densed |. 


, pul ic fire hydrant service in the United States 
y \aid for upon the basis of an annual rental for 
hy nt. 
“ae . hydrant rentals rarely bear any relation to 
the value of the service rendered. 
» have heretofore usually been determined by 
rices paid in the State or surrounding district, 
se of the larger communities, and by the re- 
: of meeting the interest charges upon the plant 
in small ones. 
range of hydrant rentals paid in the United 
in general from $100 per hydrant per year to 
| sum of $10 more or less. The average hydrant 
probably in the neighborhood of $40. Some de- 
ords thereof appear in Tables I. and II. 
statistics obtained from 76 American cities sup- 
»y water companies, out of 140 circulars sent, in- 
that there has been no substantial decrease in 
rentals in the last thirty years, the substantial 
tions occurring in only about one-third of the cities 
, which replies were received. The data upon this 
niect are, however, not sufficiently complete to make 
eral characterization safe. 

(6) Number of hydrants per mile of distribution pipe 
ystem and the corresponding average amount of distri- 
bution pipe system per hydrant in 63 different cities in 

United States : 
Aver. amount 
No. of of distribu- 


hydrants per tion pipe 
mile of dis- per hydrant, 


tribution pipe. in ft. 
Avg. of 68 United States cities... 9.5 5 
Desirable in heart of large cities. 35 to 21 150 to 250 
losely built-up residential sec- 
tiohS.... osaaeumatat ukeananedss 26 te 18 200 to 300 
sidential districts with houses 
well separated ......ceeccececs Sto 9 300 to 600 


\ better basis for the consideration of the adequacy 

the hydrant installation is perhaps to be had in a 
<tudy of the area to be served by each hydrant in differ- 
ent parts of the city, the general range of values, under 
the best modern standard of service, being from 1 acre, in 
the mereantile and manufacturing districts of highest 
value, to 3 acres, more or less, per hydrant in the well 
built-up residential districts. 

From an insurance point of view, however, the individ- 
ual districts should be studied with reference to the num- 
ber of fire streams which can be massed upon them ef- 
fectively. 

(7) The additional cost of installing extra hydrants 
upon existing mains probably ranges from $50 to $150 per 
hydrant, the former corresponding to the outlying resi- 
dential districts with unpaved streets, the latter to con- 
ditions existing in the heart of the city where the mains 
are large, 

(8) The cost of a modern steam fire engine of the sizes 
ordinarily used is $5,000 to $5,500. The cost per year of 
maintenance of a fire engine company, including the 
attending hose company, over that-of a hose company of 
corresponding strength, is about $4,000, including opera- 
‘ion, maintenance, depreciation, and interest charges. 
The per capita annual maintenance cost is approximately 
$1.50 to $2, exclusive of the interest charges. 

The fire engines have been found, recently, to deliver, 
under average conditions in test, approximately 88% of 
‘heir rated capacity, the range in individual cases being 
‘rom well over 100% to less than 50% of the rated ca- 
pacity; but it is probably fair to say that under actual 
conditions prevailing during a large fire or conflagration, 
‘ot more than 75% of the.above stated working capacity, 
or two-thirds of the rated capacity, is developed. 

(9) The danger from serious conflagrations, such as 

e Boston, Chicago, Baltimore and San Francisco fires; 

operty and business loss resulting from them, the 

‘zard involved in having so many services of different 
haracter, such as domestic and industrial uses; eleva- 
rs, fire sprinklers, flushing devices, water motors, etc., 
‘pon the same main from which the fire hydrants draft 
heir supply, and greater danger of interruption in ser- 
vice for changes in, and repairs upon them ; the construc- 
‘ion of buildings covering great areas and reaching to 
Sreat heights, requiring very heavy water pressures; the 
relatively greater cost of maintaining steam fire engines 
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to do the same work--have led to the introduction of in- 


dependent high-pressure fire-protection systems in our 
largest American cities, having one or more independent 
sources of water-supply readily available at very short 
notice, in very large quantities and under pressures up to 
200 or 300 lbs. per sq. in. 

(10) Hydrant rentals, or the demand for public fire- 
protection service, may wel! be examined from five points 
of view [given at greater length, near the beginning.— 
Ed.] 

(11) The cost of the portion of the water-works plant 
involved by fire-hydrant service probably constitutes from 
60 to 80% of the entire cost of the physical property in 
the case of communities having less than 5,000 popula- 
tion, 20 to 30% in communities of 100,000 population 
more or less, and 10 to 20% more or less in the case of 
our largest cities. 

The approximate annual cost of fire hydrant service 
is estimated at $1 per capita, with variations of 40% 
more or less in different communities, being perhaps 
from 60 to 75 cts. in our largest cities, $1 in average 
cities, $1.25 to $1.75 in our small well-served towns and 
cities. 

These per capita costs of fire hydrant service amount 
to about $55 per hydrant based upon present practice as 
to number of hydrants per thousand of population (rang 
ing from 11 to 2% in cities of from above 300,000 popula 
tion to 30,000 population, and per mile of pipe, ranging 
from 10.6 to 12.1 in cities of the size first stated). 

(12) Data as to the value of fire-protection service are 
very meager. It is believed that a reduction in insurance 
premiums of from 25 to 50% results with the introduction 
of a good water-works system, and that the actual sav 
ing is much greater, as based upon the returns made by 
the Insurance Commissioners in the State of Massachu 
setts. The saving probably ranges from $1.35 to $3, as 
follows : 

y _The corresponding saving é 

in insurance premiums per capita 

annually may be approximately 
$1.08 


With a reduction in 
insurance rate of 
oO 


25% 1.35 
38% 1.80 
50% 2.70 


(13) The cost of public fire-protection service is gen- 
erally much smaller than that of police and public safety, 
and public lighting service. 

(14) The most common method of paying for public 
fire-hydrant service in the United States seems to be by 
annual rental per hydrant, coupled with the requirement 
that one additional hydrant shall be ordered in the case 
of extension of the pipe system, for every 600 ft., more or 
less, of such extension. 

(15) Improvement is suggested 


along the following 
lines. Let it be provided that: 


(a) At stated intervals of say ten years or more, the 
annual cost of hydrant or fire-protection service as then 
rendered, including in such cost, operation and main- 
tenance charges incurred by the fire-hydrant service, and 
depreciation, interest and profit allowances upon the 
value of that portion of the water-works roperty neces- 
sitated by, or chargeable to it, shall be determined. In 
the latter allowance for the so-called intangible values, 
should probably be included in many, if not in all cases 
This work should be done by an expert, or board of ex- 
perts in water-works practice, acting in a purely judicial 
capacity, regardless of the method of appointment. 

(b) Additional hydrants may be placed upon the exist- 
ing water mains, subject to the approval of the water 
company, or other competent authority, provided an an- 
nual rental be paid for each such additional hydrant, 
which rental will cover the agreed estimated maintenance 
and depreciation costs, and interest charges involved by 
the estimated average cost (or varying cost upon a slid- 
ing scale covering different conditions, such as size of 
main, character of excavation, street surface, ete.) of 
making such installation. 

(c) The basic amount paid for hydrant rental be in- 
creased annually, to cover extensions of Pipe system 
made during the year (upon which extensions hydrants 
may be placed at an agreed interval of spacing) pro rata 
in the relation of the extension to the length of the pipe 
system at the time of the review of the hydrant rental 
quesion, or in the ratio of the relative assessed valua- 
tions of property as of those dates, or in the ratio of the 
populations as of those dates, if the latter can be accu- 
rately determined, which is not usually the case. If ad- 
ditional hydrants be desired in excess of the agreed 
number per mile of pipe on extensions, they can be in- 
stalled upon the basis outlined above in (b). 

In this manner, it. should be possible to adjust the 
hydrant rental annually, without serious issue, and the 
community will more nearly bear its just share of the 
burden, divided between the public, and private and in- 
dustrial consumers, than under the present method. 


(16) The offsetting of taxes, or franchise, by free or 
reduced cost of hydrant service, is believed to be unde- 
sirable. If the community sees fit to make a charge 
against franchise or other intangible property, it should 
be made quite independently of the hydrant rental, or 
fire-protection service payment. The company, and the 
city, are both entitled to know just what burden they 
have to meet, and to be placed in a position to seek legal 
redress, in case of injustice or inequitable proceedings. 
The desirability or undesirability of franchise tax is not 
touched upon herein; that question is not here at issue. 

(17) In conclusion, the writers desire to call particular 
attention to the admirable reports which have been 
published by the National Board of Fire Underwriters 
upon the water-works and fire departments of the leading 
cities of the United States, in which are contained not 
only many significant and valuable facts, but suggestions 
of importance to the designer of water-works systems. 
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Notes From Engineering Schools. 
CENTRAL TECHNICAL COLLEGE OF LON 
DON.—A few alumni held a New 
York City May 27 to consider the formation of a 
New York State section of the Old Students’ As 
sociation. The purpose would be to promote in 


meeting in 


tercourse among the old students, or alumni, of 
the college and to establish the loca! prestige 
the school upon a 
standing in the 
that 


eligible for 


basis commensurate with its 
United 
there are now 


Kingdom It is esti 
about 1S 
New 


mated persons 


membership in the York 
section. 


All old students of the college residing in or 


near New York State are requested to com 
municate with Mr. W. A. Del Mar, Acting Secre 
tary, Room 1,241, 335 Madison Ave New York 
City. 
a 

AN EARTHQUAKE IN MEXICO early in the morn 
ing of June 7 wrecked some buildings in Mexico City 
and did considerable damage throughout a large area to 
the south of that place The number of persons killed 
is variously estimated at from a few hundred to mor 
than 1,000 

—____—_ e a 
THE PARIS-TURIN AEROPLANE RACE, noted in 


Engineering News, June 8, has been abandoned unfin 
ished Four contestants reached Rome, but were unable 
to complete the final leg of the course One aviator 
Frey, attempted to complete the trip, but when a few 
miles out of Rome encountered fog and storms and wa 
seriously injured in the wreck of his machine 

At an aviation meet at Johannisthal, Germany, an 
amateur named Schendel and his mechanic were killed 
by a fall from a height of 6,650 ft 
secure an altitude record 


————_@- _—__ —_——_ 


A COMPLICATED COLLISION wrecked four freight 
trains at midnight of June 6 on the New York, New 
Haven & Hartford R. R., near Fairfield, Conn Five 
trainmen were killed and a number of others injured 
An eastbound freight stopped to fix a hot box and 
was struck by another eastbound freight following In 
this collision, one or both of the trains buckled so that 
some of the cars were projected onto the adjacent west 


while attempting to 


bound track and wrecked a passing westbound train 
A second westbound train close behind the first ran 
into the wreckage The accident is ascribed to the 
failure of the engineer of the second eastbound train to 
observe a signal set against him. 


_——__—______@——————____ 


A REDUCTION OF TELEPHONE RATES has been 
announced by the New England Telephone & Telegraph 
Co. in addition to the reduction in rates secured by the 
Massachusetts Highway Commission (see Eng. News, Oct 
20, 1910) 
outside the so-called Boston and suburban districts, which 
studied by the instance, in 
Springfield, the more important changes are a reduction 
from $66 to $63 on one-party business lines; a measured 
service rate for a minimum of 780 calls in place of 840 
flat residence rates of $36 instead of $42 for one-party 
service; $30 instead of $33 flat for two-party, and $25 
for a four-party service in place of the old six 
party lines at the same price. It will be seen from this 
that the six-party line practically disappears from the 
Massachusetts service. The reductions in rates, it is 
estimated, will approximate $200,000 per annum, which 
is to be added to the $350,000 reduction in consequence 
of the revision for Boston territory 

A new law will go into effect June 29 throughout the 
State of Maine compelling every telephone company to 
connect with any other company in immediately adjoin 
ing territories. It has not been announced whether 
the New England Co. will test the constitutionality of the 
law, but such has been currently reported. 


There rates apply particularly to subscribers 


were Commission For 





————$_—___— 


EXTENSIONS TO THE NEW YORK RAPID TRAN 
sit Subway system with a total estimated cost for con 
struction and equipment of $257,400,000 were recom 
mended on June 13 by a joint committee of the Public 
Service Commission and the Board of Estimate It is 
recommended that contracts be made with both the In- 
terborough Company and the Brooklyn Rapid Transit Co 
The latter company would be awarded all the lins 
crossing the East River bridges with the bridge loop, 
the Fourth Ave. subway in Brooklyn, and lines in Man- 
hattan from Liberty St. up Broadway and Seventh Ave 
to 59th St. and thence across the Queensboro Bridge. A 
second line would go from Union Square under the 
East River to the Eastern District in Brooklyn. To 
the Interborough is offered a line in Manhattan from 


424 St. to the Battery via Seventh Ave. and West 
Broadway; another up Lexington Ave. on the east 
side, with extensions in the Bronx, the privilege of 
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building third tracks on the elevated lines and vari- 
ous extensions in Brooklyn and Queens. 

Of the total expenditure the city is to contribute $131,- 
200,000, the Interboro, $54,800,000 for construction and 
$21,000,000 for equipment, and the Brooklyn Rapid 
Transit, $26,400,000 for construction and $24,000,000 for 
equipment. The plan is still to be accepted in its de- 
tails by the railway companies concerned. 


_ -_-———_@———__—_——_—- 


PANAMA CANAL WORK DURING MAY, 1911, is sum- 
marized by the following figures just reported to the 
Isthmian Canal Commission: Total excavation, 2,570,592 
cu. yds. place measurement in 26 working days (againat 
2,691,753 in 24 days in April); the average per working 
day was 98,869 cu. yds. (112,156 in April). The rainfall 
was very great, 13.78 ins. (4.86 ins. in April). Earth 
fili placed in dams amounted to 675,484 cu. yds. (655,- 
148 in April) Concrete was placed to the amount of 
(138,923 in 


126,780 cu. yds April). 


oo 


THE CONEY-ISLAND PUMPING STATION for high- 
pressure fire service has been recently subjected to the 
second severe test in a serious conflagration since its in- 
stallation in April, 1905 The first such test was in 
1907 when Steeplechase Park was destroyed by fire; 
the second was the Dreamland fire on May 27, 1911, par- 
ticulars of which have already been given in these 
columns. 

The pumping plant comprises 
units. The (Nash) engines 
eylinder, four-cycle type. 
ins. with 16-in. 


three gas-engine-driven 
are of the vertical, three 
The cylinder diameter is 13% 
stroke. At 260 r. p. m., each of the 
three units develops nearly 175 HP., giving a total of 
525 HP. for the entire plant. The gas used is ordinary 
illuminating gas with a calorific value of 490 B. T. U. 
per cu, ft. The fuel consumption is about 17.4 cu. ft. 
per B. HP.-hr. The valves of one cylinder in each en- 
gine are arranged to permit the use of compressed air 
for starting. A separate air compressor driven by its 
own small gas engine is used to maintain the pressure 
in a battery of storage tanks of capacity sufficient for 
starting all three engines twice. The whole plant can 
be started up and put into full operation in about 2% 
minutes. 

Each engine is directly connected through spur reduc- 
tion gearing to a triplex, double-acting piston pump. 
These pumps, built by the Goulds Manufacturing Co., 
of Seneca Falls, N. Y., have a piston diameter of 12 
ins. with 14-in. stroke. The diameter of suction pipes 
is #2 ins. and of discharge pipes 10 ins. The pumps 
are run at about 40 r. p. m., giving a capacity of about 
1,600 gals. per min. per pumping unit. The total capacity 
for the plant is thus about 4,800 gals. per min., which 
is sufficient for 16 to 20 hose streams. Numerous hy- 
drants are distributed over the 65 acres of area protected 
in such a way that the entire output of the plant can be 
concentrated upon any one block of buildings. The 
hydrants have 2%-in. connections and are joined 
to the service mains by S8-in. piping. The pressure at 
full capacity is 150 lbs. per sq. in. at the pumps and 
drops to as low as 140 Ibs. at hydrants nearly a mile 
away. City water is used ordinarily but emergency con- 
nections are provided with tide water in Coney Island 
Creek 


hose 


i 


Personals. 


Division Superintendent of the Chi- 


Mr. L. F. 
cago, St. 


Slaker, 
Paul, Minneapolis & Omaha Ry., at St. 
James, Minn., has resigned to engage in other business. 
He is succeeded by Mr. B. H. Briggs. 

Mr. Willard C. Brinton, Jun. Am. Soc. M. E., for- 
merly with the Westinghouse Electric & Mfg. Co., of 
Pittsburg, Pa., has been made Assistant Vice-President 
of the United States Motor Co., New York City. 

Mr. E. G. Schmeisser, Assoc. Am. Inst. E. E., formerly 
Assistant Engineer in the department of electric trac- 
tion of the Pennsylvania R. R., has been elected Second 
Vice-President of the Wiener Machinery Co., 
York City. 

Mr. E. H. McHenry, M. Am. Soc. C. E., Vice-Presi- 
dent in charge of construction and maintenance of the 
New York, New Haven & Hartford R. R., has also been 
made Vice-President in charge of the same departments 
of the Boston & Maine R. R. 

Mr. L. H. Byam, M. Am. Soc. C. E., Assistant to the 
Chief Engineer, Electric Zone Improvements, New York 
Central & Hudson River R. R., has resigned to become 
Secretary and Treasurer of the Elliot C. Brown 
constructing engineers, New York City. 

Mr. Geo. F. Samuel, M. Am. Soc. C, E., has been 
appointed Engineer of Track Elevation for the city of 
Chicago. He was formerly Assistant City Engineer, and 
was in charge of the work on the new Southwest tun- 
nel for the water distribution system. 


of New 


Co., 


Mr. Joseph V. Woodworth, formerly Superintendent of 
the Harwood Mfg. Co., Brooklyn, N. Y., and author of 
several books on metal working, has been appointed 


Consulting Engineer on sheet metal and die work for the 
Taft-Pierce Mfg. Co., of Woonsocket, R. I. 


Mr. Jerome Cochran, Jun. Am. Soc. C. E., formerly 
Professor of Civil Engineering at John B. Stetsor Uni- 
versity, at De Land, Fla., and recently Designing Engi- 
neer with the Corrugated. Bar Co., St. Louis, Mo., has 
taken a position with the Trussed Concrete Steel Co., 
Detroit, Mich. 


Mr. William G. Wilkins, M. Am. Soc. C. E., of W. G. 
Wilkins Co., Engineers and Architects, Pittsburg, Pa., 
has accepted the appointment of Governor Tener, of 
Pennsylvania, as a member of Pittsburg’s new city Coun- 
cil of Nine, which is organized under the recently 
adopted commission-plan charter. 


Mr. Richard S. Kirby, for a number of years a mem- 
ber of the faculty of Sheffield Scientific School, Yale 
University, and at present of the firm of J. A. Kirby & 
Son, of Port Chester, N. Y., has been appointed to 
the recently established Burton F. Blough Professor- 
ship of Civil Engineering at Pennsylvania College, Get- 
tysburg, Pa. 

Dr. Albert Sommer, Assoc, Am. Soc. C. E., formerly 
an instructor at the Technical University of Dresden in 
Germany, and until recently Consulting Chemist with 
the Texas Co., in charge of scientific and development 
work in connection with the manufacture of petroleum 
products, has accepted a similar position with the 
Barber Asphalt Paving Co., New York City. 


Mr. L. M. Perkins, formerly Engineer of Maintenance- 
of-Way of the Lines East of Paradise, of the Northern 
Pacific Ry., at St. Paul, Minn., has been appointed to 
the same position for the Lines West of Paradise, at Ta- 
coma, Wash., succeeding Mr. A. R. Cook, transferred. 
Mr. Andrew Gibson has been appointed Engineer of 
Maintenance-of-Way of the Lines East of Paradise, 
with headquarters at St. Paul. 


Mr. John J. Bernet, General Superintendent of the 
Lake Shore & Michigan Southern Ry., at Cleveland, 
Ohio, has been appointed Assistant to Vice-President C. 
E. Schaff, at Chicago, Ill. Mr. A. s. In- 
galls, Assistant General Superintendent of the 
Sastern lines at Cleveland, Ohio, has been promoted to 
General Superintendent, and Mr. Frank H. Wilson, 
Assistant General Superintendent at Chicago, succeeds Mr. 


Ingalls at Cleveland. 
Ok it 
. 


H. W. W. Reynolds, Assistant City Engineer of New Or- 
leans, La., for 17 years, died at his home In that city 
on June 5. He was 77 years old and a Confederate vet- 
eran of the Civil War. 


Charles Wurts Sparhawk, a mining engineer of the 
firm of John & C. W. Sparhawk, Philadelphia, Pa., died 
on June 9. He was born in Philadelphia on Aug. 24, 
1849, and educated at the Central High School in that 
city. 

Morris Landa Abrahams, Jun. Am. Soc. M. E., Chief 
Inspector in the office of the Inspecting Engineer, Isth- 
mian Canal Commission, Washington, D. C., died in San 
Antonio, Tex., on May 28. He was educated at the Hog- 
sett Military Academy, Dansville, Ky., the Agricultural 
and Mechanical College of Texas and Cornell University, 
where he graduated in Mechanical Engineering in 1906. 
He was 26 years old, 


Dr. Edward B. Voorhees, Professor of Agriculture at 
Rutgers College, New Brunswick, N. J., died at his 
home at College Farm from a stroke of paralysis on 
June 7. He was born in New Brunswick on March 6, 
1865, graduated from Rutgers in 1885 and had been 
continuously connected with that college and the New 
Jersey Agricultural Experiment Station ever since. He 
was a member of the American Chemical Society, the 
American Electrochemical Society and the Society of 
Chemical Industry. 


Linton B. Sutton, Assistant Consulting Engineer of 
the Guggenheim Exploration Co., New York City, died in 
that city on June 11 from anaemia. He was 44 years 
old and a graduate of the Michigan College of Mines in 
the class of 1890. After holding various positions in 
mining work in this country he became associated with 
the engineering staff of Messrs. S. Neumann & Co., 
London, England. Later he was Consulting Engineer for 
the East Rand Proprietary Mines, East Rand, Trans- 
vaal. For the past few years he had been with Gug- 
genheim interests in this country and was prominently 
connected with the work of developing the Nevada Con- 
solidated Copper Mines and and the Bonanza Mine in 
the Copper River Valley, Alaska. 


Rear-Admiral Edward D. Robie, U. S. N., retired, died 
at his home in Washington, D. C., on June 7. He was 
born in Burlington, Vt., on Sept. fH, 1831. He entered 
the Navy in February, 1852 as Assistant Engineer. From 
1852-1855 he was with Commodore Perry in his expedi- 
tion to Japan. He directed the construction and opera- 
tion of the first electric telegraph line in the Island of 
Japan, and instructed the Japanese in building and oper- 
ating their first railway. He took the first daguerreo- 
types ever made in Japan. Later he was employed in 
the laying of the first Atlantic cable, from .Ireland to 


America. In 1861 he was a member of the }, 
designed the first iron floating dry-dock of 
States Navy. During the whole of the Civil ¥ 
active service; as Chief Engineer of the U. s 
can” he was present at the capture of Port Ro 
in 1861; later he became Fleet Engineer of 
bined fleets assembled at Key West, Fla. Afte: 
of the war he served as senior engineering 
the ‘“‘Goldsborough Board’’ to decide on the « 
naval vessels on the Atlantic coast. From 187; 
he was successively Chief Engineer of the Nor 
Yard, the Boston Navy Yard and the New )\ 
Yard. He was retired in 1893 with the rank o 
dore, and in 1906 was advanced by special ac; 
gress to the rank of Rear-Admiral, for his 
record in the Civil War. He was a Past-Presid 
American Society of Naval Engineers, a mem). 
Loyal Legion and served as a guard of hon 
funeral of President Lincoln in New York in 
the 191 officers who served with Commodore | 
three were alive in October, 1909. 


Engineering Societies. 


COMING MEETINGS. 


PACIFIC NORTHWEST SOCIETY OF ENGIN! 
June 19-23. Annual convention at Seattl: ash 
Secy., Joseph Jacobs, 803 Central Bldg., Seatt!: Vash 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
June 13-16. Annual convention at Chattanooeg 
Secy., Charles W. Hunt, 
York City. 
AMERICAN RAILWAY MASTER MECHANICS 
CIATION. 
June 14-16. Annual convention at Atlantic City. N. J 
“de Jos. W. Taylor, 390 Old Colony Bldg. 
MASTER CAR BUILDERS’ ASSOCIATION. 
June 19-21. Annual convention at Atlantic City N, J. 
-. Jos. W. Taylor, 390 Old Colony Bldg., Chicago, 
ASSOCIATION OF RAILWAY TELEGRAPH SsUPERIN- 
TENDENTS. 
June 19-23. Annual convention at Boston, Mass. Secy., 
P. W. Drew, M., St. P. & S. 8S. M. Ry., Chicago, II). 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
June 21-24. Semi-annual meeting at Chicago, Ill, 
—y J. C. Olsen, Polytechnic Institute, Brooklyn, 


. 


enn. 


220 West 57th ; New 


ASSO- 


ago 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 


June 26-30. Annual convention at Chicago, Ill. Seey., 
Ralph W. Pope, 33 West 39th St., New York City 
SOCIETY FOR TH# PROMOTION OF ENGINEERING 

EDUCATION. 
June 27-29. Annual meeting at Pittsburg, Pa. Secy., 
H. H. Norris, Cornell University, Ithaca, N. Y 


AMERICAN SOCIETY FOR TESTING MATERIALS 
June 27-July 1. Annual meeting at Atiantk City, N. 
J. Secy., Edgar Marburg, University of Pennsyl- 
vania, Philadelphia, Pa. 
AMERICAN CHEMICAL SOCIETY. 

June 28-July 1. Annual convention at Indianapolis, 
Ind. Secy., Charles L. Parsons, Durham, N. C 
AMERICAN SOCIETY OF HEATING AND VENTILAT- 

ING ENGINEERS. 
July 6-8. Semi-annual meeting at Chicago, Ill. Secy., 
W. W. Macon, 29 West 39th St., New York City 
OHIO ELECTRIC LIGHT ASSOCIATION. 
July 25-28. Annual convention at Cedar Point, 
Secy., D. L. Gaskill, Greenville, Ohio. 
TRAVELING ENGINEERS’ ASSOCIATION. 
Aug. 29-Sept. 1. Amnual convention at Chicago, Ill. 
Secy., W. O. Thompson, N. Y. C. Car Shops, East 
Buffalo, N. Y. 


Ohio. 


AMERICAN METALLURGICAL SOCIETY.—This so- 
ciety was organized at a meeting held April 12 in San 
Francisco, Cal. It is intended to be a co-operative or- 
ganization for the expression and development of West- 
ern fdeas of mining and metallurgy. The object of the 
society is announced as follows in its by-laws: 


The objects of this society shall be two-fold: First, 
it shall work for the advancement of the arts of mining 
and metallurgy, employing for that purpose the various 
means at its command, and more particularly by en- 
couraging the exchange of ideas on mining and metal- 
lurgical topics through the medium of professional papers 
and discussions which shall be given publicity in the 
transactions of the society; and second, 

It shall work for the welfare of its members and «hall 
encourage in them a healthful spirit of mutual coopera- 
tion. 


The second object appears to cover a department ‘he 
purpose of which will be to obtain appointments for 
members seeking employment or changes of position. [n 
spite of its name, which was so chosen to avoid con- 
fusion with those of other existing organizations, the 
society is intended to devote fully as much attention to 
mining as metallurgy. Provision has been made for °s- 
tablishing chapters in various places. 

Membership is open to ‘‘any person interested in 
objects of the society,’’ but all applications must 
passed upon by a committee on membership. The year’ 
dues are $3.00, in addition to which there is an entra! 
fee of $3.00 for all new members. 

Officers have been elected for the ensuing year *- 
follows: President, Ernest A. Hersam, College of Mine 
University of California; Vice-President, Geo. M. White 
Treasurer, R. K. Blair; Secretary, R. Stuart Browne, © 
Fremont St., San Franciseo, Cal.; Directors, John H. Es 
gers, Jr., B. W. Beg and Carlos P. Griffin. 








